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PREFACE 


S elected Water Resources Abstracts, a monthly 
journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 
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SELECTED WATER RESOURCES ABSTRACTS 


2. WATER CYCLE 
2A. General 


WATER CHEMISTRY METHODS IN ACID 
DEPOSITION RESEARCH: A COMPARATIVE 
STUDY OF ANALYSES FROM CANADA, 
NORWAY, AND THE UNITED STATES, 
Lockheed Engineering and Sciences Co., Inc., Las 
Vegas, NV. 
For primary bibliographic entry see Field 5A. 
W89-09282 


PARAMETER IDENTIFIABILITY OF HYDRO- 
LOGICAL MODELS WITH IMPLICIT STRUC- 
TURE: A NUMERICAL APPROACH, 

Wuhan Inst. of Hydraulic and Electric Fower En- 
gineering (China). 

For primary bibliographic entry see Field 2E. 
W89-09351 


ATTENUATION AND PHASE SHIFT IN 
LINEAR FLOOD ROUTING, 

Polish Academy of Sciences, Warsaw. Inst. of 
Geophysics. 

For primary bibliographic entry see Field 2E. 
W89-09352 


COMPARATIVE WATER BALANCES OF SE- 
LECTED AFRICAN WETLANDS, 

Heath Barton, Manor Road, Goring on Thames, 
Oxfordshire, U.K. 

For primary bibliographic entry see Field 2H. 
W89-09354 


APPLICABILITY OF TWO SINGLE EVENT 
MODELS TO CATCHMENTS WITH DIFFER- 
ENT PHYSICAL CHARACTERISTICS, 

Rhodes Univ., Grahamstown (South Africa). Hy- 
drological Research Unit. 

For primary bibliographic entry see Field 2E. 
W89-09355 


GROUNDWATER STORAGE-STREAMFLOW 
RELATIONS DURING WINTER IN A SUBARC- 
TIC WETLAND, SASKATCHEWAN, 

pa ig Univ., Hamilton (Ontario). Dept. of Ge- 
ogra 

For root bibliographic entry see Field 2E. 
W89-0944 


RELATIONSHIP BETWEEN THE TIME CON- 
DENSATION APPROXIMATION AND THE 
FLUX-CONCENTRATION RELATION, 
Princeton Univ., NJ. Water Resources Program. 
For primary bibliographic entry see Field 2G. 
W89-09486 


CHANGING IDEAS IN HYDROLOGY: THE 
CASE OF PHYSICALLY-BASED MODELS, 
Lancaster Univ. (England). Centre for Research 
on Environmental Systems. 

K. Beven. 

Journal of Hydrology JHYDA7, Vol. 105, No. 1-2, 
p 157-172, January 30, 1989. 1 fig, 42 ref. NERC 
grant GR3/6264. 


Descriptors: ‘*Physical models, *Hydrologic 
models, *Model studies, Predictions, Model test- 
ing, Theoretical analysis, Simulation analysis. 


Arguments are presented to show that there are 
fundamental problems in the application of phys- 
ically-based models for practical prediction in hy- 
drology. These problems result from limitations of 
the model equations relative to a heterogeneous 
reality; the lack of a theory of subgrid scale inte- 
gration; practical constraints on solution method- 
ologies; and problems of dimensionality in parame- 
ter calibration. It is suggested that most current 
applications of physically-based models use them 
as lumped conceptual models at the grid scale. 
Recent papers on physically-based models have 
misunderstood and misrepresented these limita- 


tions. There are practical hydrological Bee 
requiring physically-based and there 
will continue to be a need for physically-based 
models but ideas about their capabilities must 
change so that future applications attempt to obtain 
realistic estimates of the uncertainty associated 
with their predictions, particularly in the case of 
evaluating future scenarios of the effects of man- 
agement strategies. (Author’s abstract) 

W89-09496 


ACCOUNTING FOR INTRACELL FLOW IN 
a ee 


E AND 
L PROBLEMS AND CON- 


CEPTS, 
Geological Survey, Denver, CO. 


For ae bibliographic entry see Field 2F. 
'W89-09890 


INTERACTION: 


ACCOUNTING FOR INTRACELL FLOW IN 
MODELS WITH EMPHASIS ON WATER 
TABLE RECHARGE AND STREAM-AQUIFER 
INTERACTION: II. A —— 
Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 2F. 
W89-09891 


SEDIMENT ROUTING IN A SMALL DRAIN- 
AGE BASIN IN THE BLAST ZONE AT MOUNT 
ST. HELENS, WASHINGTON, USS. A., 

Oregon State Univ., Corvallis. Dept. of Geogra- 


phy. 
For primary bibliographic entry see Field 2J. 
W89-09907 


CHANGES IN WATER QUALITY AND CLI- 
MATE AFTER FOREST HARVEST IN CEN- 
TRAL WASHINGTON STATE, 

Forest Service, Portland, OR. Pacific Northwest 
Research Station. 

For primary bibliographic entry see Field 4C. 
'W89-10200 


STORM WATER MANAGEMENT MODEL, 
VERSION 4. PART A: USER’S MANUAL, 
Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

L. A. Roesner, J. A. Aldrich, and R. E. Dickinson. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-236658. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. EPA/600/3-88/001b, June 1988. 157p, 
30 ng 22 tab, 9 ref, 2 append. EPA Contract CR- 
811607. 


Descriptors: *Urban runoff, *Storm runoff, *Man- 
agement planning, *Storm water, *Model studies, 
*Computer models, *Urban hydrology, Computer 
programs, Manuals, Simulation analysis, Mathe- 
matical models, Rain intensity, Flow profiles, 
Drainage systems. 


The EPA Storm Water Management Model 
(SWMM) is a comprehensive mathematical model 
for simulation of urban runoff water quality and 
quantity in storm and combined sewer systems. All 
aspects of the urban hydrologic and quality cycles 
are simulated, including surface and subsurface 
runoff, transport through the drainage network, 
storage and treatment. Part A of this two volume 
report is an update of the user’s manuals issued in 
1971, 1975, and 1981. Part B is a user’s manual for 
EXTRAN, a flow routing —— that can be used 
both as a block of the SWM ap an 
independent model. The sw 'M user’s manual 
provides detailed descriptions for program blocks 
for Runoff, Transport, Storage/Treatment, Com- 
bine, Statistics, Rain, Temp and Graph (part of the 
Executive Block). The manual presents a detailed 
discussion of input data and provides a demonstra- 
tion of seven example problems. (Lantz-PTT) 
W89-10303 


HYDROLOGICAL SAMPLING: A CHARAC- 
TERIZATION IN TERMS OF RAINFALL AND 
BASIN PROPERTIES, 


Massachusetts Inst. of Tech., Cambridge. Ralph M. 
Parsons Lab. for Water Resources and Hydrodyn- 


amics. 
For primary bibliographic entry see Field 2B. 
W89-10419 


APPLICATION OF THE U.S. GEOLOGICAL 
SURVEY’S PRECIPITATION--RUNOFF MOD- 
ELING SYSTEM TO WILLIAMS DRAW AND 
BUSH DRAW BASINS, JACKSON COUNTY, 
COLORADO, 

—— Survey, Denver, CO. Water Resources 


For, primary bibliographic entry see Field 2B. 
W89-10511 


2B. Precipitation 


EFFECTS OF SIMULATED ACID RAIN ON 
GROWTH RATE IN A _ SPRUCE-LIVING 
SPIDER, 

Goeteborg Univ. (Sweden). Dept. of Zoology. 

For primary bibliographic entry see Field 5C. 
'W89-09288 


ATMOSPHERIC DEPOSITION OF BERYLLI- 
UM 7 IN THE CHESAPEAKE BAY REGION, 
— Univ., Solomons. Chesapeake Biological 


a primary bibliographic entry see Field 2K. 
W89-09298 


PHYSICAL RETRIEVAL OF RAINFALL 
RATES OVER THE OCEAN BY MULTISPEC- 
TRAL MICROWAVE RADIOMETRY: APPLI- 
CATION TO TROPICAL CYCLONES, 

Wisconsin Univ.-Madison. Space Science and En- 
gineering Center. 

For primary bibliographic entry see Field 7B. 
W89-09299 


STATISTICAL ANALYSIS OF PRECIPITA- 

pn CHEMISTRY MEASUREMENTS OVER 
THE EASTERN UNITED STATES: PART I. 

SEASONAL AND REGIONAL PATTERNS AND 

CORRELATIONS, 

SRI International, Menlo Park, CA. 

For primary bibliographic entry see Field 5B. 

W89-09302 


STATISTICAL ANALYSIS OF PRECIPITA- 
TION CHEMISTRY MEASUREMENTS OVER 
STATES: PART II. 


THE UNITED 

KRIGING ANALYSIS OF REGIONAL PAT- 
TERNS AND TRENDS, 

SRI International, Menlo Park, CA. 

For primary bibliographic entry see Field 5B. 
W89-09303 


STATISTICAL ANALYSIS OF PRECIPITA- 
TION CHEMISTRY MEASUREMENTS OVER 
STATES: PART III. 


THE EASTERN UNITED 
THE IONIC BALANCE AMONG CHEMICAL 
CON: 


SRI International, Menlo Park, CA. 
For primary bibliographic entry see Field 5B. 
W89-09304 


STATISTICAL ANALYSIS OF PRECIPITA- 
TION CHEMISTRY JUREMENTS OVER 
THE EASTERN UNITED STATES: PART IV. 
THE INFLUENCES OF METEOROLOGICAL 
FACTORS, 

SRI International, Menlo Park, CA. 

For primary bibliographic entry see Field 5B. 
W89-09305 


FOREST DECLINE AND ACIDIC DEPOSI- 
TION, 

Electric Power Research Inst., Palo Alto, CA. 
For primary bibliographic entry see Field 5C. 
W89-09345 





Field 2—WATER CYCLE 


Group 2B—Precipitation 


CONFIDENCE INTERVALS FOR 
DESIGN STORMS FROM EXCEEDANCE 
SERIES. 


Cape Town Univ. (South Africa). Dept. of Mathe- 
matical Statistics. 

W. Zucchini, and P. T. Adamson. 

Hydrological Sciences Journal HSJODN, Vol. 34, 
No. 1, p 41-48, February 1989. 4 tab, 9 ref, append. 


Descriptors: *Flood forecasting, *Storms, *Design 
storms, *Statistical methods, *Estimating equa- 
tions, *Probability distribution, Poisson ratio, 
Bootstrap methods, Rainfall, South Africa. 


The design quantiles of storms are derived directly 
in terms of design life and the risk of occurrence. 
The standard statistical method of estimating 
design storms from observed annual maximum 
storms is described. Estimators for these quantiles 
based on exceedance series are discussed for the 
cases of Poisson and negative binomial storm arriv- 
al processes. The use of Bootstrap methods to 
estimate confidence intervals for the design quan- 
tiles is demonstrated. In the first of two examples, 
1-day design storms at Vryheid, South Africa were 
estimated for two combinations of design horizon 
and risk of occurrence. In the second example, 
estimates for the standard deviation of four design 
storms were ——— with Bootstrap methods 
and compared with those obtained using an equa- 
tion in which a theoretically based estimator is 
available. Daily rainfall data for the = 1865- 
1977 at the Cape Town Observatory, South Africa 
were used. Results were in good agreement. The 
methods discussed can also be applied to estimate 
other design events, such as floods. When using 
this method however, the truncation level needs to 
be selected with care, because for low truncation 
levels the assumption that the exceedances are 
independently distributed can be violated. (Au- 
thor’s abstract) 

W89-09353 


SEMI-LAGRANGIAN INTEGRATION OF A 
GRIDPOINT SHALLOW WATER MODEL ON 
THE SPHERE, 

Irish Meteorological Service, Dublin. 

A. McDonald, and J. R. Bates. 

Monthly Weather Review MRWEAB, Vol. 117, 
No. 1, p 130-137, January 1989. 6 fig, 13 ref, 2 
append. NASA grant NAG-867. 


Descriptors: *Climatology, *Oceanography, 
*Water circulation, *Weather patterns, *Model 
studies, *Mathematical models, *Shallow water, 
Coordinate system, Equations, Weather, Mapping. 


A stable. semi-Lagrangian, semi-implicit, two-time 
level, gridpoint integration scheme for the shallow 
water equations on the sphere is presented. A 
rotated, spherical coordinate system is used to inte- 
grate the equations of motion at each gridpoint 
poleward of a certain latitude, thus overcoming 
problems associated with the polar singularity. The 
results of medium term integrations of large scale 
test patterns using a long time step are presented. 
The model contained no diffusion, other than the 
inherent numerical diffusion of the semi-Lagran- 
gian scheme and no polar filtering was employed. 
Starting from a geostrophically balanced initial 
state of planetary scale, it was found possible to 
carry out accurate integrations for a 5-day period, 
even without damping, using a time step of 1 hour. 
(Miller-PTT) 

W89-09396 


AUSTRALIAN SUMMER MONSOON ONSET 
DURING AMEX 1987, 

Commonwealth Scientific and Industrial Research 
Organization, Aspendale (Australia). Div. of At- 
mospheric Research. 

H. H. Hendon, N. E. Davidson, and B. Gunn. 
Monthly Weather Review MRWEAB, Vol. 117, 
No. 2, p 370-390, February 1989. 17 fig, 26 ref. 


Descriptors: *Climatology, *Storms, *Australia, 
*Monsoons, *Meteorology, *Weather, Air circula- 
tion, Surface pressure, Cyclones, El] Nino/South- 
ern Oscillation. 


Onset of the Australian monsoon during 1986/87 is 
examined using the gridded tropospheric winds 


and surface pressure data from the Australian 
Bureau of Meteorology Tropical Region Analyses. 
Dramatic and sudden circulation changes on the 
synoptic and larger scale are known to occur at the 
onset of the monsoon. During November 1986 
through early January 1987, anomalous convection 
and low-level westerly winds persisted in the cen- 
tral equatorial Pacific associated with an El Nino/ 
Southern Oscillation event. This anomalous con- 
vection forced a large-scale sinking, dry easterly 
flow over the Australian tropics, inhibiting the 
onset of the monsoon. In early January, the anoma- 
lous ENSO convection in the central Pacific di- 
minished rapidly, apparently due to the passage of 
the downward branch of a 40-50 day oscillation 
event. The attendant dry sinking motion over the 
Australian tropics diminished, and monsoon onset 
subsequently occurred in the second week of Janu- 
ary. Onset in the Australian region appears to have 
been triggered by the arrival of a westward 
moving equatorial wave disturbance. This synoptic 
scale disturbance appears to have originated in the 
ENSO westerlies in the central Pacific just before 
their temporary demise in early January. It propa- 
gated at least 5000 km across the Pacific into the 
Australian region. Synoptic-scale low-level moist 
northerlies due to the wave drastically increased 
the low level humidity while the wave’s conver- 
gence appears to have initiated organized convec- 
tion over the Australian region. Subsequently, in a 
matter of one to two days, monsoon convection 
and low-level westerlies developed over a longitu- 
dinal span of about 40 degrees. The synoptic-scale 
wave disturbances also appear to be associated 
with formation of tropical cyclones in the region 
soon after onset. The subsequent expansion of the 
monsoon westerlies after onset results from a com- 
bination of an amplification of the synoptic-scale 
wave disturbance in the Doppler-shifted group ve- 
locity direction and by the passage of a 40-50 day 
oscillation event. (Author’s abstract) 

W89-09397 


EFFECT OF LENGTH OF RECORD ON ESTI- 
MATES OF ANNUAL PRECIPITATION IN 
NEVADA, 

Nevada Univ. System, Las Vegas. Water Re- 
sources Center. 

For primary bibliographic entry see Field 7C. 
W89-09447 


RAINFALL DISAGGREGATION MODEL FOR 
CONTINUOUS HYDROLOGIC MODELING, 
Kentucky Univ., Lexington. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 7C. 
W89-09448 


SPATIAL STRUCTURE OF RAINFALL IN 
MID-LATITUDE COLD FRONT SYSTEMS, 
Consiglio Nazionale delle Ricerche, Perugia 
(Italy). Ist. di Ricerca per la Protezione Idrogeolo- 
gica nell’ Italia Centrale. 

C. Corradini, and F. Melone. 

Journal of Hydrology JHYDA7, Vol. 105, No. 3-4, 
p 297-316, February 28, 1989. 8 fig, 3 tab, 28 ref. 


Descriptors: *Meteorology, *Storms, *Rainfall, 
*Spatial distribution, *Weather, Temperate zone, 
Orography, Regional analysis, Temporal distribu- 
tion. 


Experimental evidence and physical interpretation 
of rainfall spatial distribution associated with cold 
front systems in an inland region (2282 sq km) of 
the Mediterranean area are provided. By using a 
representation on the meso-local scale, postfrontal 
and prefrontal storm ensembles consisting of 
thirty-two and seven components, respectively, 
were considered. For postfrontal storms the distri- 
bution of storm total depth was found to be mainly 
determined by small mesoscale precipitation areas 
of random nature with orographic effects that on 
the average were represented by a ratio of 1.5 
between rainfall depth over the hills and in a 
lowland area just upwind of them. However, de- 
spite the basic role of random effects it was possi- 
ble to divide the study region into a restricted 
number of homogeneous zones whose structure 
appears to be linked with orography. For prefron- 


tal storms the orographic enhancement was more 
considerable with the above ratio expressed by a 
value of 2.5. The enhancement was limited by the 
absence of contributions to surface rainfall due to a 
seeder-feeder process. The occurrence of an effect 
of inhibition of forced uplift, which accompanied 
both the storm types and was caused by fairly 
modest orography, is also discussed. Such a mech- 
anism frequently produced a weakening or dissipa- 
tion of pre-existing precipitation and may take on 
an important role in problems of rainfall analysis 
over real basins. (Author’s abstract) 

W89-09483 


RAINFALL INTERCEPTION BY BRACKEN IN 
OPEN HABITATS: RELATIONS BETWEEN 
LEAF AREA, CANOPY STORAGE AND 
DRAINAGE RATE, 

London Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 2I. 
W89-09484 


STANDARD ERROR CALCULATIONS FOR 
NON-SEASALT CONSTITUENTS IN MARINE 
PRECIPITATION, 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

For primary bibliographic entry see Field 2K. 
W89-09613 


BULK AND WET ATMOSPHERIC DEPOSI- 
TION CHEMISTRY AT PALLANZA, \(N. 
ITALY), 

Istituto Italiano di Idrobiologia, Pallanza (Italy). 
For primary bibliographic entry see Field 5B. 
W89-09615 


PRECIPITATION AND STREAMWATER 
CHEMISTRY FROM UNDISTURBED WATER- 
SHEDS IN THE CASCADE MOUNTAINS OF 
OREGON, 

Northeastern Forest Experiment Station, Durham, 
NH. Forestry Sciences Lab. 

For primary bibliographic entry see Field 2H. 
W89-09618 


ACCURATE RELATIONS BETWEEN RADAR 
REFLECTIVITY FACTOR AND RAINFALL 
RATE FOR ATTENUATING WAVELENGTHS, 
Clemson Univ., SC. Dept. of Physics and Astrono- 


my. 
For primary bibliographic entry see Field 7B. 
W89-09636 


DROP-SIZE DISTRIBUTIONS ASSOCIATED 
WITH INTENSE RAINFALL, 

Atlantic Oceanographic and Meteorological Labs., 
Miami, FL. 

P. T. Willis, and P. Tattelman. 

Journal of Applied Meteorology JAMOAX, Vol. 
28, No. 1, p 3-15, January 1989. 13 fig, 2 tab, 22 ref. 


Descriptors: *Rainfall intensity, *Fluid drops, 
*Distribution patterns, Tropical regions. 


A large sample of drop-size distributions from in- 
tense rainfall in tropical convection was analyzed. 
A Gamma-distribution function was fit to the nor- 
malized set of intense-rainfall drop-size distribu- 
tions. This fit formed the basis of a model distribu- 
tion as a function of rainfall rate of precipitation 
water content. The model fit was applied to nu- 
merous observed high-rainfall-rate drop-size distri- 
butions from several geographic locations and was 
found to very reasonably characterize these ob- 
served distributions. The distributions in heavy 
rain are essentially similar over a wide range of 
geographical locations, both tropical and continen- 
tal. This model was used to specify the profiles of 
drop-size distributions for five categories on in- 
tense rainfall. The additional data considered in 
this study provide an improved specification of 
drop-size distributions for intense rainfall. In the 
sample of airborne data, there appears to be some 
difference in the distributions from 3000 m altitude 





and those much nearer the surface at 450 m. 
(Miller-PTT) 
W89-09848 


RAINFALL INTENSITY, THE WEIBULL DIS- 
TRIBUTION, AND ESTIMATION OF DAILY 
SURFACE RUNOFF, 

Cornell Univ., Ithaca, NY. Dept. of Agronomy. 
D. S. Wilks. 

Journal of Applied Meteorology JAMOAX, Vol. 
28, No. 1, p 52-58, January 1989. 2 fig, 22 ref, 
append. 


Descriptors: *Statistical analysis, *Rainfall intensi- 
ty, *Surface runoff, Absorption, Precipitation, 
Weibull distribution. 


A new method for estimating absorption and 
runoff of rainfall at a point on the basis of total 
daily precipitation and the absorption capacity of 
the soil is proposed. The method is based on a 
statistical characterization of the variation of pre- 
cipitation rates over the course of a day. Short- 
duration precipitation rates are modeled as Weibull 
random variates. Distribution parameters are esti- 
mated using maximum likelihood methods by re- 
garding precipitation from dry intervals as cen- 
sored data. The formulation for surface runoff and 
absorption proposed here has the advantages of 
being based on a single physically and intuitively 
meaningful soil parameters that directly influences 
absorption, A(max), and of giving explicit consid- 
eration to the nature of the variations of precipita- 
tion rate during a given day. Also, it is capable of 
os for seasonal variations in absorption 
and runoff potential processes at different times of 
this year. Its incorporation into soil water balance 
models would be straightforward, and could be 
done at various levels of sophistication. For exam- 
ple, the parameter A(max) could be considered 
constant for a particular soil depending on land 
use, soil texture and slope. It could also be made to 
vary dynamically as a function of such variables as 
soil water content or leaf area index. Finally, it 
should be emphasized that the important step of 
verification and testing of this method on gaged 
watersheds has not been done. Such work will be 
required before the proposed runoff estimation 
method can be considered for operational use. 
(Miller-PTT) 

W89-09849 


EFFECTS OF MONSOONAL FLUCTUATIONS 
ON GRAINS IN CHINA: I. CLIMATIC CONDI- 
TIONS FOR 1961-1975, 

Clark Univ., Worcester, MA. Graduate School of 
Geography. 

P. E. Todhunter, L. O. Mearns, W. H. Terjung, J. 
T. Hayes, and H. Y. Ji. 

Journal of Climate JUCLEL, Vol. 2, No. 1, p 5-17, 
January 1989. 14 fig, 3 tab, 33 ref. 


Descriptors: *Fluctuations, *China, *Monsoons, 
*Rainfall, *Statistical analysis, Cluster analysis, 
Meteorology, Model studies, Crop yield. 


The general climatology of China is described in 
regard to fluctuations in monsoon rainfall during 
the period 1961-75. A regional classification is de- 
veloped based upon principal components and 
cluster analysis of 25-year normal climate variables 
at 197 stations to ensure that the stations analyzed 
in detail are representative of the major agroclima- 
tic regions of China. Meteorological variables at 16 
stations for the 15-year period are analyzed both 
temporally and spatially, and fluctuations are dis- 
cussed in relation to specific cropping regions and 
grain cultivars. Large regional variations were ob- 
served rather than clear year-to-year patterns of 
changes in the variables for the country as a 
whole. However, some years can be identified as 
being particularly droughty for individual crop 
areas. A cursory attempt is made to present the 15 
years in the context of longer time series at several 
stations in China. In general, the period under 
study is not remarkable for any unusual trends in 
the meteorological variables. The 16-station data- 
base will serve as input for future crop modelling 
studies to examine the effect of monsoonal fluctua- 
tion on crop water use and grain yields in China 
for the years 1961-75. (See also 'W89.09851) (Au- 
thor’s abstract) 


W89-09850 


EFFECTS OF MONSOONAL FLUCTUATIONS 
ON GRAINS IN CHINA: II. CROP WATER RE- 


QUIREMENTS, 
b -cgiaae Univ., Los Angeles. Dept. of Geogra- 


Py E. Todhunter, L. O. Mearns, W. H. Terjung, J. 
T. Hayes, and H. Y. Ji. 

Journal of Climate JUCLEL, Vol. 2, No. 1, p 19- 
37, January 1989. 11 fig, 8 tab, 35 ref. 

Descriptors: *Evapotranspiration, *Irrigation, 
*China, *Monsoons, *Rainfall, *Statistical analysis, 
Cluster analysis, Meteorology, Crop yields. 


The effects of monsoonal variability are described 
in regard to crop evapotranspiration (ET) and 
irrigation needs of rice, maize and wheat for 16 
Chinese station between 1961 and 1975. The 
YIELD model was applied and two measures of 
drought were used to examine year-to-year 
changes; (1) a drought index based on monthly 
precipitation totals, and (2) a relative ET deficit 
defined as the ration of actual to potential ET as 
determined from the model. The correlation be- 
tween the two drought measures are -0.585, -0.783, 
and -0.704 for rice, maize and wheat, respectively. 
Differences can be explained by meteorological 
conditions for specific years and varying plant 
responses to drought. The two approaches often 
identified different dry and wet years. The study 
determined the probable yearly changes of ET and 
irrigation on a regional and specific-station basis. 
Drought episodes were found to be crop-specific. 
For instance, 1965, 1968, 1972 and 1975 were 
drought years for maize and wheat, whereas 1963, 
1968 and 1969 were drought years for rice. The 
use of mean meteorological data for a time period, 
in place of actual year-to-year data can —_ 
considerable errors, varying with cro; 

region. According to the annual ET “Gehcit. Pe Peking 
showed the greatest range for maize and wheat for 
the 15-year period. This range was highest for rice 
at Chengtu (Szechwan) and Nanking (Anhwei). 
Generally, year-to-year irrigation changes mim- 
icked the ET patterns. (See also W89-09850) (Au- 
thor’s abstract) 

W89-09851 


TIME AND SPACE VARIABILITY OF RAIN- 
FALL IN CENTRAL-EAST ARGENTINA, 
Instituto Argentino de Oceanografia, Bahia 
Blanca. 

C. M. Krepper, B. V. Scian, and J. O. Pierini. 
Journal of Climate JUCLEL, Vol. 2, No. 1, p 39- 
47, January 1989. 14 fig, 2 tab, 32 ref. CON-ICET 
Grant PIA-1426. 


Descriptors: *Argentina, *Rainfall, *Spatial varia- 
bility, *Temporal distribution, Precipitation. 


Climatic variability of monthly rainfall data over a 
period of 30 years is analyzed. Twenty-three pre- 
cipitation locations of the central pampa region of 
Argentina were used. They are spread over the 
transition zone between wet and dry pampa. The 
variance contribution for three frequency bands 
were emphasized using spectral analysis. They in- 
clude interannual, annual and intraannual variabili- 
ty. Temporal variability for high frequency (that of 
periods up to 5 months) accounts for 60% of the 
total variance. Space variability for monthly, 
three-month, seasonal and annual periods are ana- 
lyzed by empirical orthogonal functions. An axis 
of maximum mean monthly rainfall variability is 
found oriented from Sierra de la Ventana towards 
the NE. Spectral contributions for the monthly 
temporal coefficients of the first two eigenvalues 
show main peaks with 12, 6 and 7-month periods. 
The results suggest several possibilities for im- 
provement of knowledge of precipitation variabili- 
ty. It is concluded that an important element to be 
incorporated is a detailed synoptic 

study of the pampa as well as the classification of 
rainfall regimes with synoptic-scale events and the 
influences of the South Atlantic high pressure 
system and temperature westerlies in connection 
with precipitation events. It is also necessary to 
physically extend the region under analysis and 
enlarge the time series recorded. Other methods 





WATER CYCLE—Field 2 
Precipitation—Group 2B 


may be needed to investigate high frequency varia- 
bility as well as low-frequency processes that may 
be more important in terms of their potential 
impact. (Miller-PTT) 

W89-09852 


REAL-TIME ANALYSIS OF PRECIPITATION 
USING SATELLITES, GROUND-BASED 
RADARS, CONVENTIONAL OBSERVATIONS 
AND NUMERICAL MODEL OUTPUT, 
Meteorological Office, Bracknell (England). 

For primary bibliographic entry see Field 7B. 
W89-09868 


SIMPLE PARAMETERIZATION OF LAND 
SURFACE PROCESSES FOR METEOROLOGI- 
CAL MODELS, 

Centre National de Recherches Meteorologiques, 
Toulouse (France). 

J. Noilhan, and S. Planton. 

Monthly Weather Review MRWEAR, Vol. 117, 
No. 3, p 536-549, March 1989. 10 fig, 3 tab, 34 ref, 
append. 


Descriptors: *Meteorology, *Model studies, *Land 
use, Meterological data, Water budget, Soil types, 
Vegetation, Temperature. 


An identification of parameters of land surface 
processes to be included in mesoscale and large- 
scale meteorological models is presented. The 
number of parameters has been reduced as much as 
possible, while attempting to preserve the repre- 
sentation of the physics which controls the energy 
and water budgets. Two main classes of param- 
eters are distinguished. The spatial distribution of 
primary parameters (the dominant types of soil and 
vegetation within each grid cell) can be specified 
from existing global datasets. The secondary pa- 
rameters, describing the physical properties of 
each type of soil and vegetation, can be inferred 
from measurements or derived from numerical ex- 
periments. A single surface temperature was used 
to represent the surface energy balance of the 
land/cover system. The soil heat flux is linearly 
interpolated between its value over the bare 
ground and a value of zero for complete shielding 
by the vegetation. The ground surface moisture 
equation includes the effect of gravity and the 
thermo-hydric coefficients of the equations have 
been either calculated or calibrated using textural 
dependent formulations. The calibration has been 
made using the results of a detailed soil model 
forced by prescribed atmospheric mean conditions. 
The results show that the coefficients of the sur- 
face soil moisture equation are greatly dependent 
upon the textural class of the soil, as well as upon 
its moisture content. The new scheme has been 
included in a one-dimensional model which allows 
a complete interaction between the surface and the 
atmosphere. Several simulations have been 
formed using data collected during HAPEX-MO- 
BILHY experiments. These first results show the 
ability of the parametrization to reproduce the 
components of the surface energy balance over a 
wide variety of surface conditions. (Author’s ab- 
stract) 

W89-09870 


PEROXIDES IN AIR AND PRECIPITATION, 
Gesellschaft fuer Strahlen- und oe 
m.b.H. Muenchen, pee (Germany, F.R.). 
Inst. fuer Oekologische Chemie. 

For primary bibliographic entry see Field 5A. 
W89-09871 


WET DEPOSITION OF EXCESS SULFATE AT 
MACQUARIE ISLAND, 54 DEGREES S, 
Commonwealth Scientific and Industrial Research 
Organization, ao (Australia). Div. of At- 
mospheric Researc 

For primary Sibllopaphie entry see Field SB. 
W89-09905 
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COMPARISONS OF SULFATE AND NITRATE 
PRODUCTION IN CLOUDS ON THE MID-AT- 
LANTIC AND PACIFIC NORTHWEST COASTS 
OF THE UNITED STATES, 

Washington Univ., Seattle. Dept. of Atmospheric 
Sciences. 

For primary bibliographic entry see Field 5B. 
W89-09906 


LIQUID WATER CONTENT OF A RADIATION 
FOG MEASURED BY AN FSSP 100 OPTICAL 
PROBE AND A FOG IMPACTOR, 

Vienna Univ. (Austria). Inst. for Experimental 
Physics. 

A. Berner, G. Reischl, K. H. Enderle, W. 
Jaeschke, and S. Fuzzi. 

The Science of the Total Environment STENDL, 
Vol. 77, No. 2/3, p 133-140, December 1988. 1 fig, 
1 tab, 10 ref. 


Descriptors: *Cloud liquid water, *Fog, *Remote 
sensing, *Clouds, Fog impactor, Radiation fog, 
Condensation, Optical probe, Sampling, Measuring 
instruments. 


The liquid water content of radiation fogs was 
measured by a fog impactor specifically designed 
for the ground-based collection of fog and cloud 
droplets. Studies were done in the fall of 1986 in 
the Po Valley near Bologna, Italy, a region with 
high frequency of fogs during that season. Simulta- 
neously, a set of liquid water content data was 
derived from the droplet size distributions record- 
ed on an FSSP 100 optical probe. Results giving 
the liquid water content of radiation fogs as a 
function of time were very encouraging. For a 
time resolution of half an hour, which is about the 
impactor’s limit for collecting a reasonable amount 
of sample, the difference between the two liquid 
water measurements was, on the average, a few 
percent. (Cassar-PTT) 

W89-09912 


SPECTRAL AND TOTAL ALBEDO TO SOLAR 
RADIATION OF ICE AND WATER CLOUDS- 
EXPERIMENTAL RESULTS FROM ASPIRE, 
Commonwealth Scientific and Industrial Research 
Organization, Aspendale (Australia). Div. of At- 
mospheric Research. 

G. W. Paltridge. 

Atmosfera, Vol. 1, No. 1, p 5-16, April 1988. 4 fig, 
2 tab, 14 ref. 


Descriptors: *Remote sensing, *Meteorology, 
*Albedo, *Solar radiation, *Cloud liquid water, 
*Clouds, *Atmospheric water, Physical properties, 
Ice, Electromagnetic waves, Spectral analysis. 


An extensive experiment (the Aspendale ISCCP 
Regional Experiment) to study the radiative and 
microphysical properties of mixed-phase clouds 
yielded aircraft profiles from 3 fully iced cirrus 
decks, 2 liquid water decks of stratocumulus and 2 
mixed-phase decks of altostratus. The short-wave 
solar radiation results are presented; examples of 
the spectra of upcoming short-wave radiance were 
obtained (1) at the mid-level of the stratocumulus 
of one flight, where the total water path from the 
top-of-atmosphere (TOA) was 17.5 g/sq m, (2) at 
the mid-level of the cirrus deck of flight 3 where 
the water path from TOA was 1100 g/sq m, and 
(3) at an altitude of 2000 m in the clear sky of flight 
14 where the total water path from TOA was 0.56 
g/sq m. In the infrared region of the spectra are 
the expected ‘valleys’ of the major water vapor 
(and liquid water and ice) absorption bands at 0.95, 
1.15, 1.35, and 1.85 microns. Between the ‘valleys’ 
the upcoming radiance is relatively less in the 
clouds than in the clear sky which, provided that 
radiation scatter is not greatly dependent on wave- 
length over this range, is an indication of signifi- 
cant infrared absorption by water particles in spec- 
tral regions where water vapor absorption is very 
small. The reflection spectra from 1.1 to 2.5 mi- 
crons suffered badly from instrumental noise and 
the detail of infrared absorption and could not be 
examined. However, the broadest average of cloud 
reflectivity as a function of wavelength was con- 
sistent with earlier theoretical work. Analysis of 
total spectrum albedo A as measured by Eppley 
pyranometers yielded fairly consistent relations be- 


tween A and total water or ice path W for solar 
zenith angles of the order of 60 degrees, namely, A 
= 0.07 + 0.037(log W)squared for the stratocumu- 
lus, and A = 0.0079(log W)squared for the cirrus. 
The albedo of the mixed-phase altostratus sat 
nicely between the two extremes as an apparently 
simple function of the fraction of liquid water to 
the total. The unexpected consistency of the cirrus 
relation is attributed to the relatively constant 
mean particle radius (about 200 microns) of the 
clouds examined. (Freidmann-PTT) 

W89-09937 


TEMPERATURE, PRECIPITATION  VARI- 
ATIONS AND LOCAL EFFECTS AGUASCA- 
LIENTES 1921-1985, 

Universidad Nacional Autonoma de Mexico, 
Mexico City. Centro de Ciencias de la Atmosfera. 
L. Lemus, and C. Gay. 

= Vol. 1, No. 1, p 39-44, April 1988. 7 fig, 
8 ref. 


Descriptors: *Meteorology, *Mexico, *Precipita- 
tion, *Temperature, *Meteorological data collec- 
tion, *Climatology, *Weather data collections, 
Data analysis, Synoptic analysis, Biomass, Primary 
productivity, Arid climates. 


In order to study the temperature and precipitation 
variations for the state of A; jientes, Mexico 
(22 degrees, 2 minutes N latitude, 102 degrees W 
longitude), the data from seven meteorological sta- 
tions were analyzed. The recorded data are for the 
period 1921 to 1985. The possible local effects 
associated with these variations were studied by 
the aridity index (IA) and productivity (biomass) 
behavior, where PN = primary productivity in 
gr/sq m-yr = 20.16.0(IA) to the -(0.83139) power. 
The results show an average increase in tempera- 
ture in the state of T=0.4 C. This increase coin- 
cides with the general global warming trend re- 
ported earlier. An increase in the aridity index and 
a reduction of the productivity (gr/sq m-yr) was 
also found for the state. (Author’s abstract) 
W89-09938 


PRELIMINARY RESULTS ON THE MIGRA- 
TION OF THE TROPICAL RAINFALL ZONE 
IN A SIMPLE CLIMATE MODEL, 

Indian Inst. of Science, Bangalore. Centre for At- 
mospheric Sciences. 

M. Sankar-Rao, and A. V. Kiram Kumar. 
Atmosfera, Vol. 1, No. 3, p 173-193, October 1988. 
19 fig, 9 ref, append. 


Descriptors: *Climatology, ‘*Tropical regions, 
*Model studies, *Rainfall, *Precipitation, *Tem- 
perature, Climate, Indian Ocean, Wetlands. 


One of the interesting features of tropical climatol- 
ogy is the movement of the intertropical conver- 
gence zone (ITCZ), especially over the Indian 
Region. Earlier, a simple model explained this 
movement to be related to land processes. The 
numerical experiments, performed with a simple 
energy balance climate model, were performed to 
see if simple ‘toy’ climate models can be used for a 
further understanding of this type of climatological 
phenomenon with a time scale of a month or 
longer. One model is for a global ocean planet and 
the other is for a wetland planet. Using initial 
conditions of a global ocean, ice from 70 degrees 
to the poles, and a temperature field similar to the 
present-day ones, a convergent solution was first 
obtained with the sun fixed at equinox (March 21). 
From this starting point, the ocean experiment was 
integrated for nine years to attain accuracy with 
respect to monthly mean temperatures at every 
grid point to within 0.05C. A similar equinoxial 
convergent solution was obtained for the wetland 
experiment, using the following initial conditions: 
dark soil with 500 mm of soil moisture every- 
where; 20 meters of ice from 70 degrees to the 
poles; temperature fields close to the present-day. 
After nearly 13 years of integration, the surface 
temperatures at the equator seemed to have 
reached a repetitive convergent solution. It was 
found that the tropical rainbelt maximum migrates, 
for a land planet, about 30 degrees in latitude, 
while for the ocean planet, it stays constantly near 
the equator. Because of the stationary tendency of 


the rainbelt in the ocean planet, a tropical desert is 
formed besides the extratropical desert, which 
forms both for land and ocean experiments. On the 
ocean globe, complete deglaciation took place in 
the model. On the land globe, ice melted complete- 
ly in summer and restored in winter from the poles 
to 60 degrees. (Friedmann-PTT) 

W89-09939 


BOUNDARY-LAYER INFLUENCE ON THE 
DEVELOPMENT OF A MESOSCALE RAIN- 
STORM, 

Illinois State Water Survey Div., Champaign. Cli- 
mate and Meteorology Section. 

R. Ackerman. 

Atmosphere-Ocean ATOCDA, Vol. 26, No. 4, p 
634-652, December 1988. 9 fig, 18 ref. 


Descriptors: *Meteorology, *Boundary layers, 
*Storms, *Cyclones, *Cyclonic precipitation, *At- 
mospheric physics, Rainfall, Precipitation, Air- 
earth interfaces, Atmospheric water. 


A major convective rainstorm slowly developed in 
the largely barotropic warm sector of an open- 
wave cyclone in central Illinois on the afternoon of 
July 30, 1979. A study of this storm showed that 
meso-beta-scale boundary-layer conditions played 
a significant role in the location of storm develop- 
ment, and provided favorable thermodynamic gra- 
dients and persistently convergent flow in pre- 
ferred areas. Minimal storm movement and a 
strong association between the surface divergence 
field and cloud evolution permitted the estimation 
of that fraction of the moisture fed into the storm 
from the boundary layer that was returned to the 
ground as rain. By midnight of the date under 
study, after which only scattered light rain oc- 
curred, the accumulated storm rain mass was 1.24 
times 10 to the 12th power kg. By then, it is 
estimated that between 1.8 and 2.5 times 10 to the 
12th power kg of moisture was transported 
upward from the subcloud layer. Thus, between 
half and two-thirds of the subcloud moisture sup- 
plied to the cloud layer in the storm area was 
returned within the areas as rain at the ground. 
This ratio may be considered a rough measure of 
the ‘precipitation efficiency’ of this mesoscale rain- 
storm. (Friedmann-PTT) 

W89-09941 


CLOUD TOP LIQUID WATER FROM LIDAR 
OBSERVATIONS OF MARINE STRATOCU- 
MULUS, 

Maryland Univ., College Park. Dept. of Meteorol- 
ogy. 

J. D. Spinhirne, R. Boers, and W. D. Hart. 

Journal of Applied Meteorology JAMOAX, Vol. 
> No. 2, p 81-90, February 1989. 9 fig, 1 tab, 27 
ref. 


Descriptors: *Meteorology, *Clouds, *Cloud phys- 
ics, *Remote sensing, Lidar, Cloud liquid water, 
Atmospheric water, Marine environment, Per- 
formance evaluation, Optical properties, Data ac- 
quisition, Data processing. 


Marine stratus clouds were simultaneously ob- 
served by nadir Nd:YAG lidar measurements and 
in situ cloud physics measurements. A procedure 
was applied to derive the two-dimensional vertical 
cross section of the liquid water from within the 
cloud top lidar observations. A comparison to 
direct in-cloud liquid water observations gave 
good results. The liquid water retrieval was limited 
to an effective optical depth of 1.5. The true cloud 
optical thickness was obtained from the retrieval 
procedure to a corresponding limit of 3.8. The 
optical thickness of the observed marine stratus 
clouds was predominantly below 3.0. (Author’s 
abstract) 

W89-10035 


OPTICAL SCATTERING AND MICROPHYSI- 
CAL PROPERTIES OF SUBVISUAL CIRRUS 
CLOUDS, AND CLIMATIC IMPLICATIONS, 
Utah Univ., Salt Lake City. Dept. of Meteorology. 
K. Sassen, M. K. Griffin, and G. C. Dodd. 

Journal of Applied Meteorology JAMOAX, Vol. 





28, No. 2, p 91-98, February 1989. 6 fig, 3 tab, 18 
ref. NSF Grant ATM-85 13975 and NASA Grants 
NAG-1-686 and NAG-1-718. 


Descriptors: *Meteorology, *Albedo, *Solar radi- 
ation, *Climates, *Cloud physics, *Optical proper- 
ties, *Remote sensing, Lidar, Atmospheric water, 
Data acquisition, Data processing, Radiation bal- 
ance. 


The optical and microphysical properties of subvi- 
sual cirrus clouds are derived from ground-based 
polarization lidar, shortwave radiation flux, and 
solar corona measurements of two, approximately 
0.75-km deep, cirrus located near the tropopause. 
The first cloud produced no visual manifestations 
under excellent viewing conditions, and the second 
appeared to be a persistent aircraft contrail that 
was generally visible except in the zenith direction. 
Average lidar linear depolarization ratios and 
volume backscatter coefficients for the two clouds 
were 0.19 and 0.35 and 0.0006 and 0.0014/km sr, 
respectively. It is estimated that the zenith-subvi- 
sual cirrus contained ice crystals of 25 micrometer 
effective diameter at a mean concentration of 25/L 
and ice mass content of 0.2 mg/cu m. The thresh- 
old cloud optical thickness for visual-versus-invisi- 
ble cirrus, derived from both broadband shortwave 
flux and 0.694 micrometer lidar data, is found to be 
tau sub c approximately 0.03. Such tau values are 
comparable to those of 5-10 km-deep stratospheric 
aerosol clouds of volcanic origin and polar strato- 
spheric clouds, which are episodic in nature. It is 
concluded that, if these clouds are a fairly common 
feature of the upper troposphere, as recent SAGE 
satellite measurements suggest, then the impact of 
natural and contrail subvisual cirrus on the planet’s 
radiation balance may be relatively significant. 
(Author’s abstract) 

W89-10036 


RETRIEVAL OF TOTAL PRECIPITABLE 
WATER USING RADIOMETRIC MEASURE- 
MENTS NEAR 92 AND 183 GHZ, 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
For primary bibliographic entry see Field 7B. 
W89-10037 


PRECIPITATION DETECTION WITH SATEL- 
LITE MICROWAVE DATA, 

National Environmental Satellite, Data, and Infor- 
mation Service, Washington, DC. 

For primary bibliographic entry see Field 7B. 
W89-10196 


ACID DEPOSITION RESEARCH PROGRAM. 

VOLUME 11: ACIDIC DEPOSITION AND THE 

— A LITERATURE OVER- 
’ 

Calgary Univ. (Alberta). Kananaskis Centre for 

Environmental Research. 

For primary bibliographic entry see Field 5C. 

W89-10201 


METEOROLOGICAL SATELLITE PRODUCT 
SUPPORT AND RESEARCH FOR PROJECT 


Wisconsin Univ.-Madison. Space Science and En- 
gineering Center. 

For primary bibliographic entry see Field 7B. 
W89-10260 


METEOROLOGICAL ASPECTS OF WET DEP- 
OSITION IN SOUTHERN FINLAND, 

Finnish Meteorological Inst., Helsinki. 

For primary bibliographic entry see Field 5B. 
W89-10261 


NEAR-REAL TIME INFRARED OBSERVA- 
TIONS OF ACIDIC SULFATES IN ‘CLEAN’ 
AIR AT MAUNA LOA, HAWAII, 

Argonne National Lab., IL. Chemical Technology 
Div. 

For primary bibliographic entry see Field 5A. 
W89-10278 


AEROSOL NITRATE AND SULFATE: MEAS- 
aaa ean BY THREE DIFFERENT CO-LO- 
‘A 


AMPLERS, 
Argonne National Lab., IL. Chemical Technology 
Div. 


For primary bibliographic entry see Field 7B. 
W89-10279 


TRADE OFF BETWEEN THE COMPLEXITY, 
INPUT DATA AND SCALE OF APPLICATION 
OF THE RAINS-LAKE MODEL: A STATISTI- 
CAL ANALYSIS, 

International Inst. for Applied Systems Analysis, 
Laxenburg (Austria). 

For ooo bibliographic entry see Field 7B. 
W89-10288 


PRESENT STATUS OF ARTIFICIAL RAIN 
MAKING 


International Centre for Theoretical Physics, Tri- 
este (Italy). 

A. M. Choudhury. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-701823. 
Price codes: A03 in paper cop’ y, A01 i in microfiche. 
Internal Report No. 1¢/86/239, November 1987. 
12p. 


Descriptors: *Artificial precipitation, *Cloud seed- 
ing, History, Rainfall, Ice, Silver iodide, Economic 
aspects. 


Since the discovery of seeding effect, numerous 
cloud seeding experiments have been carried out 
over the last four decades in different parts of the 
glove with a view to increase rainfall by seeding 
clouds with solid ice on silver iodide. But with the 
exception of the Israel experiment, there is little 
convincing evidence that seeding clouds with arti- 
ficial nuclei induce economically significant in- 
creases in precipitation that can be distinguished 
from natural variation of rainfall. Though many 
cloud seeding operations in the beginning were not 
designed as scientific experiments and hence 
proper evaluation was not possible. However, in 
recent years, a number of long term national ex- 
periments have been conducted based on statistical 
designs incorporating randomization between 
target and control areas and seeded and unseeded 
periods under the supervision of reputable scien- 
tists experienced in the field of cloud physics seed- 
ing. In some cases a consistent decrease in rainfall 
has been noticed as a result of seeding. (Lantz- 


PTT) 
W89-10293 


SENSITIVITY STUDIES FROM TWO SCAV- 
ENGING MODELS, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 7B. 
W89-10298 


ACID PRECIPITATION. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5B. 
W89-10299 


MAP3S NETWORK DATA AND QUALITY 
CONTROL SUMMARY FOR 1985, 

Battelle Pacific Northwest Labs., Richland, WA. 
M. T. Dana. 


Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-008463. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report No. PNL--6461, February 1988. 74p, 18 fig, 
18 tab, 16 ref, 2 append. DOE Contract DE-AC06- 
76RLO 1830. 


Descriptors: *Data collections, *Chemical analysis, 
*Fate of pollutants, *Quality control, *Precipita- 
tion, *Acid rain, *Statistical analysis. 


This —. the ninth in a series documenting 
results from the MAP3S Precipitation Chemistry 
Network, contains a statistical summary of daily 

recipitation chemistry data. Data were collected 
som a nine-site network in the eastern United 
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States, both for the year 1985 alone, and for the 
period 1977 through 1985. In addition, a report on 
quality control and external quality assurance ac- 
tivities is included, which updates the 1980 quality 
control report. (Lantz-PTT) 

W89-10300 


TRACER WATER TRANSPORT AND SUBGRID 
PRECIPITATION VARIATION WITHIN AT- 
MOSPHERIC GENERAL CIRCULATION 
MODELS, 

Massachusetts Inst. of Tech., Cambridge. Ralph M. 
Parsons ‘ 

R. D. Koster, P. S. Eagleson, and W. S. Broecker. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as N88-26745. 
Price codes: A14 in paper copy, AO1 in microfiche. 
Report No. 317, March 1988. 364p, 47 fig, 14 tab, 
81 ref, 4 append. NASA Grant NAGS5-743. 


Descriptors: *Meteorology, *Precipitation, 
*Model studies, *Tracers, *Atmospheric water, 
Simulation analysis, Tritium, Evaporation, Mathe- 
matical models, Mathematical studies. 


A capability is developed for monitoring tracer 
water movement in the 3-D GISS Atmospheric 
General Circulation Models (GCM). A typical ex- 
periment with the ‘tracer water model’ follows 
water evaporating from selected grid squares and 
determines where this water first returns to the 
earth’s surface as precipitation or condensate, 
thereby providing information on the lateral scales 
of hydrological transport in the GCM. Through a 
comparison of model results with observations in 
nature, inferences can be drawn concerning real 
world water transport. Tests of the tracer water 
model include a comparison of simulated and ob- 
served vertically-integrated vapor flux fields and 
simulations of atomic tritium transport from the 
stratosphere to the oceans. The inter-annual varia- 
bility of the tracer water model results is also 
examined. The tracer water model is applied to 
determine the evaporative sources of precipitation 
falling on representative regions in the Northern 
Hemisphere for the GCM climate. The results 
indicate a larger degree of water recycling over 
mid-latitude continental regions than is generally 
estimated in the literature. A variation of this ex- 
periment determines that the concentration of 
stable isotopes in Antarctic precipitation is related 
in part to evaporative sources temperature. Model 
results are compared to those of a different tracer 
water model developed concurrently by another 
research group using a different GCM. A com- 
pletely separate study addresses the unrealistic uni- 
form wetting assumption common in GCMs, under 
which precipitation formed over a grid square falls 
uniformly across the square. The effects of incor- 
porating a fractional grid square wetting 
terization into a GCM is examined. For computa- 
tional efficiency, tests are performed with a one- 
dimensional model designed to simulate the work- 
ings of the 3-D GISS GCM. The analysis indicates 
that dividing a grid square area into only two 
sections, with boundaries that change at the start 
of every storm, may be sufficient to capture some 
of the important effects of a more realistic subgrid 
wetting procedure. The one-dimensional model is 
found to have potential use for other GCM hydrol- 
ogy studies as well. (Author’s abstract) 

W89-10301 


EFFECTS OF ACIDIC DEPOSITION ON 
AQUATIC RESOURCES IN CANADA: AN 
ANALYSIS OF PAST, PRESENT, AND 
FUTURE EFFECTS 


Oak Ridge National Lab., TN. 
For primary bibliographic entry see Field 5C. 
W89-10377 


PRESENT STATUS OF SURFACE WATER 
CHEMISTRY, 


Environmental and Social Systems Analysts Ltd., 
Toronto (Ontario). 

For primary bibliographic entry see Field 5B. 
W89-10378 





Field 2—WATER CYCLE 


Group 2B—Precipitation 


QUANTIFYING CHEMICAL CHANGE AS A 
RESULT OF ACIDIC DEPOSITION, 
Environmental and Social Systems Analysts Ltd., 
Toronto (Ontario). 

For primary bibliographic entry see Field SB. 
W89-10379 


OVERVIEW OF THE PRECP PROGRAM, 
Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5B. 
W89-10383 


HYDROLOGICAL SAMPLING: A CHARAC- 
TERIZATION IN TERMS OF RAINFALL AND 
BASIN PROPERTIES, 

Massachusetts Inst. of Tech., Cambridge. Ralph M. 
Parsons Lab. for Water Resources and Hydrodyn- 
amics. 

D. G. Tarboton, R. L. Bras, and C. E. Puente. 
Available from National Technical Information 
Service, Springfield, VA 22161 as PB89 132567/ 
AS, price codes: A09 in paper copy, AOI in micro- 
fiche. Report No. 319, R88-12, August 1988, 184p, 
27 fig, 7 tab, 67 ref, 4 append. USGS contract 14- 
08-0001-G1143. 


Descriptors: *Sampling, *Rainfall-runoff relation- 
ships, *Runoff, *Rainfall, *Model studies, Precipi- 
tation, Mathematical analysis, Statistical methods, 
Fluvial geomorphology, Linear filtering tech- 
niques. 


The sampling was considered of rainfall and runoff 
processes, both in time and in space, and the sam- 
pling problem is linked to basin and rainfall charac- 
teristics. Sampling strategies are defined by the 
number of rain gages, rainfall measurement inter- 
val and flow measurement interval. The effective- 
ness of different sampling strategies is measured by 
the variance of the error in estimating either the 
volume or peak of streamflow. This is related to 
the rainfall and basin rainfall-runoff properties 
through parameterizations of these processes. Sev- 
eral rainfall parameterizations, including stationary 
and non-stationary event based models are used. 
Runoff from rainfall is parameterized in terms of 
the fluvial geomorphology of the basin. Linear 
filtering techniques are used to compute the vari- 
ance of the estimation error for different sampling 
strategies. The results are given in the form of 
quasi-general design aids, which can be used to 
select appropriate sampling options when doing 
network design. (USGS) 

W89-10419 


PRECIPITATION RECORDS AND FLOOD- 
PRODUCING STORMS IN CHEYENNE, WYO- 
MING, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

J. B. Lindner-Lunsford. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225, paper 
copy $7.25, microfiche $4.00. USGS Water-Re- 
sources Investigations Report 87-4225, 1988. 44p, 
24 fig, 5 tab, 10 ref. 


Descriptors: *Precipitation, *Frequency analysis, 
*Floods, *Hyetographs, *Cheyenne, *Wyoming. 


Annual maximum precipitation data for Cheyenne, 
Wyoming, are presented for the years 1871-1986 
for durations of 5, 10, 15, and 30 minutes and 1, 2, 
and 24 hours. Precipitation-frequency curves are 
developed on the basis of data collected before 
1985; a second set of curves are developed on the 
basis of data collected through 1986. The data are 
plotted and analyzed three times, assuming: (1) 
The data are described by a Gumbel distribution; 
(2) the logarithms of the data are described by a 
Gumbel distribution; and (3) the logarithms of the 
data are described by a Pearson Type III distribu- 
tion. The inclusion of data for the large storm of 
August 1, 1985, had the most noticeable effect on 
the prediction of the magnitude of storms of long 
average recurrence intervals for the 1-, 2-, and 24- 
hour durations. Seven intensity-duration curves 
were calculated for the August 1, 1985 storm. For 
durations greater than 30 minutes, the observed 
curve indicates greater intensity than do five of the 


seven calculated curves. Dimensionless hyeto- 
graphs were developed for 10 flood-producing 
storms that have occurred in the Cheyenne area 
since 1903. The pattern index (integral of the di- 
mensionless hyetograph curve) for the storm of 
August 1, 1985, is 3 standard deviations lower than 
the mean of the pattern indices for the remaining 9 
storms, indicating that the distribution of precipita- 
tion with time for the August 1, 1985, storm was 
outside the normal range for Cheyenne. (USGS) 
W89-10449 


APPLICATION OF THE U.S. GEOLOGICAL 
SURVEY’S PRECIPITATION--RUNOFF MOD- 
ELING SYSTEM TO WILLIAMS DRAW AND 
BUSH DRAW BASINS, JACKSON COUNTY, 
COLORADO, 

Geological Survey, Denver, CO. Water Resources 
Div. 

G. Kuhn. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $6.50, microfiche $4.00. USGS Water-Re- 
sources Investigations Report 88-4013, April 1989. 
38p, 10 fig, 10 tab, 20 ref. 


Descriptors: *Colorado, *Model studies, *Rainfall- 
runoff relationships, *Simulation, *Ephemeral 
streams, Hydrological models, Calibrations. 


The U.S. Geological Survey’s precipitation-runoff 
modeling system was calibrated for this study by 
using daily streamflow data for April through Sep- 
tember, 1980 and 1981, from the Williams Draw 
basin in Jackson County, Colorado. The calibrated 
model then was verified by using daily streamflow 
data for April through September, 1982 and 1983. 
Transferability of the model was tested by applica- 
tion to adjoining Bush Draw basin by using daily 
streamflow data for April through September, 
1981 through 1983. Four model parameters were 
optimized in the calibration: (1) BST, base air 
temperature used to determine the form of precipi- 
tation (rain, snow, or a mixture); (2) SMAX, maxi- 
mum available water-holding capacity of the soil 
zone; (3) TRNCF, transmission coefficient for the 
vegetation canopy over the snowpack; and (4) 
DSCOR, daily precipitation correction factor for 
snow. For calibration and verification, volume and 
timing of simulated streamflow were reasonably 
close to recorded streamflow; differences were 
least during years that had considerable snowpack 
accumulation and were most during years that had 
minimal or no snowpack accumulation. Calibration 
and optimization of parameters were facilitated by 
snowpack water-equivalent data. Application of 
the model to Bush Draw basin to test for transfer- 
ability indicated inaccurate results in simulation of 
streamflow volume. Weighted values of SMAX, 
TRNCF, and DSCOR from the calibration basin 
were used for Bush Draw. The inadequate results 
obtained by use of weighted parameters indicate 
that snowpack water-equivalent data are needed 
for successful application of the precipitation- 
runoff modeling system in this area, because fre- 
quent windy conditions cause variations in snow- 
pack accumulation. (USGS) 

W89-10511 


2C. Snow, Ice, and Frost 


WINTER COVER OF A HIGH-MOUNTAIN 
MEDITERRANEAN LAKE (ESTANY REDO, 
PYRENEES), 
Barcelona Univ. (Spain). Dept. de Ecologia. 

talan. 
Water Resources Research WRERAO, Vol. 25, 
No. 3, p 519-527, March 1989. 9 fig, 1 tab, 51 ref. 


Descriptors: *Ice, *Lake ice, *Ice cover, *Snow 
cover, *Mountain lakes, Floodwater, Chemical 
composition, Precipitation, Runoff, Calcium, Inor- 
ganic compounds, Snow, Silicates, Nitrogen, Pyr- 
enees lakes. 


Deep lakes freeze late in the Pyrenees, and time for 
black ice growth is short because snow falls abun- 
dantly. More than 70% of the winter cover water 
equivalent comes from the lake, mainly in the form 
of flooding water. The quantity of flooding water 


is proportional to the accumulated precipitation. 
Silicate, bicarbonate, calcium, and inorganic nitro- 
gen are the compounds more effectively excluded 
when ice forms. Fresh snow shows a high variabil- 
ity in its chemistry, especially in nitrogen com- 
pounds and chloride. The destructive metamor- 
phism of the snow is accentuated during high 
radiation periods, promoting an enrichment of the 
slush layers with some ions by preferential elution. 
Nevertheless, the flooding process in the principal 
factor controlling the chemical composition of the 
cover and causes the cover composition to ap- 
proach the lake water composition. The important 
role of the flooding water has implications in the 
evaluation of water resources and chemical budg- 
ets of the lake. (Author’s abstract) 

W89-09323 


THIN ICE GROWTH, 

Cold Regions Research and Engineering Lab., 
Hanover, NH. Snow and Ice Branch. 

G. D. Ashton. 

Water Resources Research WRERAO, Vol. 25, 
No. 3, p 564-566, March 1989. 1 fig, 6 ref. 


Descriptors: *Ice, *Ice cover, *Ice formation, 
*Thermodynamics, Mathematical studies, Physico- 
chemical properties, Water properties, Air-water 
interfaces, Ice thickness, Freezing. 


The thickening of ice covers has traditionally been 
calculated using a method in which the thickness is 
assumed proportional to the square root of the 
accumulated freezing degree days. Particularly for 
newly formed thin ice, this method overpredicts 
the ice thickness. Consideration of the thermal 
resistance between the top of the ice and the 
atmosphere results in a method that predicts linear 
growth with time for thin ice and transitions to the 
t to the 1/2 power growth at large thicknesses. 
The method proposed in this paper is not new, but 
seems to be rarely used even though it requires 
selection of only one coefficient. Data from several 
sources including initial river ice growth, sea ice 
growth, and sludge freezing are used to validate 
the method and bracket the coefficient. (Author’s 
abstract) 

W89-09328 


EVIDENCE FOR RECENT TEMPERATURE- 
INDUCED WATER MIGRATION INTO PER- 
MAFROST FROM THE TRITIUM CONTENT 
OF GROUND ICE NEAR MAYO, YUKON TER- 
RITORY, CANADA, 

Carleton Univ., Ottawa (Ontario). Ottawa-Carle- 
ton Centre for Geoscience Studies 

C. R. Burn, and F. A. Michel. 

Canadian Journal of Earth Sciences CJESAP, Vol. 
25, No. 6, p 909-915, June 1988. 4 fig, 2 tab, 27 ref. 


Descriptors: *Tracers, *Arctic zone, *Ground ice, 
*Temperature effects, *Yukon, *Tritium, *Perma- 
frost, *Ice, Mass transfer, Infiltration, Heavy 
water, Atmospheric water. 


Determinations of tritium (3H) content of ground 
ice collected near Mayo, Yukon Territory, indicate 
that since the mid-1950s, atmospheric water has 
infiltrated permafrost to depths of up to 50 cm. 
The rate of tritium infiltration into permafrost at 
two plots irrigated with tritiated water in 1983 
suggest that tritium movement is principally due to 
temperature-induced mass transport rather than 
molecular diffusion. (Author’s abstract) 
W89-09434 


ENERGY-BUDGET SNOWMELT MODEL FOR 
THE CANADIAN PRAIRIES, 
Saskatchewan Univ., Saskatoon. Div. of Hydrolo- 


gy. 

D. M. Gray, and P. G. Landine. 

Canadian Journal of Earth Sciences CJESAP, Vol. 
25, No. 8, p 1292-1303, August 1988. 7 fig, 1 tab, 36 
ref, append. 


Descriptors: *Model studies, *Snowmelt, *Stream- 
flow forecasting, *Thaw, *Water yield, Mathemat- 
ical equations, Hydrologic models, Water manage- 
ment, Hydrologic cycle, Streamflow. 





Meltwater released by shallow snow covers of the 

ian Prairies is an important water resource 
to the region. Therefore, many water-management 
agencies are interested in methods of forecasting 
streamflow and seasonal water yield from snow- 
melt. Reliable, accurate forecasts, however, re- 
quire information of the time of melt and snowmelt 
rates and volumes. At the present time these quan- 
tities are usually estimated by simple temperature- 
index methods, which have not proven successful 
in open d environments. The development 
and testing of a snowmelt model that uses the 
energy equation as its physical framework is de- 
scribed. Empirical procedures for evaluating radi- 
ative, convective, advective, and internal-energy 
terms from standard climatological measurements 
are presented. Algorithms for accounting for 
changes in the energy terms in a daily energy- 
balance model are described. The application of 
the energy-budget snowmelt model (EBSM) for 
predicting ablation and simulating streamflow from 
small and large watersheds is evaluated. It is dem- 
onstrated that the EBSM is workable in an oper- 
ational forecast system and when incorporated 
within such a system, leads to general improve- 
ment in synthesizing streamflow from snowmelt. 
nyo abstract) 


TURBULENT TRANSFER OVER SNOW AND 


ICE, 

British Antarctic Survey, Cambridge (England). 
E. M. Morris. 

Journal of Hy Hydrology JHYDA7, Vol. 105, No. 3-4, 
p 205-223, February 28, 1989. 7 fig, 3 tab, 45 ref. 


Descriptors: *Turbulent flow, *Snow, *Energy 
transfer, *Ice, *Mathematical models, *Snowmelt, 
Solar radiation, Ablation, Evaporation, Literature 
review. 


The literature on turbulent transfer processes over 
snow and ice surface are reviewed and current 
techniques for modelling these transfers for hydro- 
logical purposes are discussed. It is important for 
snowmelt modelers to measure or calculate the 
sensible heat flux and evaporation (which are both 
produced by turbulent transfer processes) with at 
least the same level of precision as is achieved for 
net radiation. Turbulent transfer over a flat snow 
field is discussed in relation to flow in the bounda- 
ry layer of the atmosphere, modeling turbulent 
transfer at a point site, direct measurement of the 
turbulent fluxes, and blowing snow. Turbulent 
transfer on sloping snow and ice surfaces is dis- 
cussed in relation to katabatic forces and local 
pressure gradients. The equations derived for tur- 
bulent transfer have been used by many authors in 
hydrological models to calculate the amount of 
snowmelt in a catchment. An alternative, mesos- 
cale, modelling approach involves using meteoro- 
logical data from a height well above the height of 
the hills in the catchment to calculate turbulent 
transfers. Some promising results have been ob- 
tained using this technique to calculate evaporation 
from wet soil and vegetation. (Geiger-PTT) 
W89-09478 


SOIL MOISTURE AND GROUNDWATER RE- 
SPONSES TO SNOWMELT ON A DRUMLIN 
SIDESLOPE, 

Trent Univ., Peterborough (Ontario). Dept. of Ge- 
ography, ; 

For primary bibliographic entry see Field 2F. 
W89-09485 


INORGANIC NITROGEN UPTAKE AND RE- 


Montana State Univ., Bozeman. Dept. of Biology. 
For primary bibliographic entry see Field 2H. 
W89-09536 


AND DEFICIT OF SULFATE IN 
POLAR SNOW, 
Bergen Univ. (Norway). Dept. of Meteorology. 
Y. Gjessing. 
Atmospheric Environment ATENBP, Vol. 23, No. 


WATER CYCLE—Field 2 


Evaporation and Transpiration—Group 2D 


1, p 155-160, January 1989. 1 fig, 4 tab, 30 ref. 


Descriptors: *Sulfates, *Acid rain, *Snow, *Snow 
sampling, *Polar regions, *Ions, *Antarctica, 
Coastal waters, Comparison studies, Seawater, 
Water analysis. 


The SO4(2-)/Na(+), SO4(2-)/CK(-) and eget A 
Mg(2+) ratios in deposited snow in 

area of Antarctica are markedly lower Pol eo sea 
water. The mean deficit with respect to sea water 
Na(+) for 10 samples from a 1 m snow layer close 
to the shelf edge was approx. 1400 ng/cu m and 1 
km from the shelf edge the mean deficit of 30 
samples was 700 ng/cu m. Here, the annual accu- 
mulation was 600 kg/sq m, which corresponds to a 
SO4(2-) deficit of 300 sq m/a. Precipitation and 
newly fallen snow in the same area have positive 
excess SO4(2-). Anomalous ratios of the principal 
metallic ions of the upper 1 mm of the ocean or 
loss of SO4(2-) from the snow to the atmosphere 
by volatilization have been tested by, respectively, 
simple field experiments and laboratory experi- 
ments. Such effects were not detectable. The most 
reasonable explanations for the observed SO4(2-) 
deficit in snow are contributions from rime 

its with a deficit of SO4(2-) and deposition of 
frozen sea drops which have gone through a sepa- 
ration process of Na2SO4 and NaCl during freez- 
ing. (Author’s abstract) 

W89-09673 


ECOLOGY OF A BEECH FOREST ON MT. 
SANPOIWADAKE, HAKUSAN NATIONAL 
PARK, JAPAN: II. THE CORRELATION OF 
THE SUBASSOCIATION WITHIN THE LIN- 
DERO MEMBRANACEAE-FAGETUM CRENA- 
TAE ASSOCIATION AND ENVIRONMENTAL 


PARAMETERS, 

Tokyo Univ. of Agriculture and Technology 
(Japan). Faculty of Agriculture. 

For primary bibliographic entry see Field 2G. 
W89-09682 


EFFECT OF MELTING AT THE SNOW- 
GROUND INTERFACE ON THE RUNOFF 
DURING 

Hokkaido Univ., Sapporo (Japan). Inst. of Low 
Temperature Science. 

H. Motoyama, D. Kobayashi, and K. Kojima. 
Japanese Journal of Limnology RIZAA, Vol. 47, 
No. 2, p 165-176, April 1986. 16 fig, 3 tab, 15 ref. 


Descriptors: *Snow, *Snowmelt, *Runoff, *Hy- 
drologic budget, Lysimetry, Mathematical models, 
Heat flow. 


The specific runoff in a snowy region is in general, 
larger than that in a snow-free region. In a region 
with deep snow, the bottom layer of the snow- 
cover melts by the conductive heat from the 
ground during the winter. The quantitative influ- 
ence of this bottom-melt on stream flow was inves- 
tigated. The bottom-melt and river runoff in an 
experimental watershed under deep snow and 
severe cold conditions, were measured during two 
winter seasons. Bottom-melt was measured by two 
different techniques at the field station in the wa- 
tershed. In one method the meltwater was meas- 
ured directly by a lysimeter. In the other, the heat 
flux in the ground and in the snowcover were 
measured to estimate the melting heat energy. The 
amount of bottom-melt was estimated by mathe- 
matically calculating the heat flux in the snow 
cover from the air temperature and snow depth. 
Runoff amounts were successfully simulated using 
the tank model. Runoff water in the case of no 
bottom-melt was also calculated, and was half of 
the observed amount in March. The bottom-melt 
supplied about a half of the runoff water to the 
watershed. These results indicate that bottom-melt 
plays an important role in the overall water bal- 
ance during the winter. (Author’s abstract) 
W89-09790 


HEAVY METAL CONCENTRATIONS IN 
URBAN SNOW AS AN INDICATOR OF AIR 
POLLUTION, 

Muroran Inst. of Tech. (Japan). Dept. of Chemical 
Engineering. 


For primary bibliographic entry see Field 5B. 
W89-09913 


SPECTRAL AND TOTAL ALBEDO TO SOLAR 
RADIATION OF ICE AND WATER CLOUDS- 
EXPERIMENTAL RESULTS FROM ASPIRE, 
Commonwealth Scientific and Industrial Research 
Organization, Aspendale (Australia). Div. of At- 
mospheric Research. 

For primary bibliographic entry see Field 2B. 
W89-09937 


THERMAL BUDGET OF RIVER ICE COVERS 
DURING BREAKUP, 

National Hydrology Research Inst., Saskatoon 
(Saskatchewan). Northern Hydrology Section. 

T. D. Prowse, and P. Marsh. 

Canadian Journal of Civil Engineering CJCEBS8, 
br No. 1, p 62-71, February 1989. 7 fig, 2 tab, 


Descriptors: *Floating ice, *Ice cover, *Ice jams, 

*Ice breakup, Radiation, Heat flow, Hydrothermal 

= Water temperature, Liard River, Canada, 
vers. 


The magnitude and relative importance of atmos- 
pheric (air-ice) and hydrothermal (water-ice) heat 
fluxes to intact and fragmented river ice covers 
were studied for the case of a thermal breakup. 
Based on field measurements obtained from the 
Liard River, the atmospheric sources were shown 
to be dominant during the period of intact ice 
cover. Radiation was the primary heat source, but 
its effect was reduced by a granulation of the 
decaying columnar ice which increased the cover 
albedo to that comparable for — snow. The 
hydrothermal heat input, even with frazil ice en- 
trained within the flow, was comparable to that 
from atmospheric sources under low melt condi- 
tions. The hydrothermal heat flux dramatically in- 
creased with the arrival of the breakup front be- 
cause of a rapid rise in water temperature and an 
increase in subsurface ice roughness. Higher sur- 
face roughness and lower albedo of the fragmented 
ice also increased the ai heric heat fluxes, but 
these were small relative to the hydrothermal heat 
input near the leading edge of open water. (Au- 
thor’s abstract) 

W89-09999 


2D. Evaporation and Transpiration 


REMOTE SENSING APPLICATIONS TO HY- 
DROLOGICAL MODELING, 

Centre National d’Etudes des Telecommunica- 
tions, Issy-les-Moulineaux (France). 

For primary bibliographic entry see Field 7B. 
W89-09487 


STOCHASTIC ANALYSIS OF SOIL WATER 
REGIME IN A WATERSHED, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Hydraulics and Catchment Hydrology. 
For primary bibliographic entry see Field 2G. 
W89-09491 


PHYSICALLY BASED MODEL FOR THE 

SOVEIUINT IN Suni. PROCESSES: SOLUTE 
MOVEMENT IN 

For primary bibliographic entry see Field 2G. 
W89-09492 


EVAPORATION FROM BANKSIA WOOD- 
LAND ON A GROUNDWATER MOUND, 
Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of Water 
Resources. 

P. Farrington, E. A. N. Greenwood, G. A. Bartle, 
J. D. Beresford, and G. D. Watson. 

Journal of Hydrology JHYDA7, Vol. 105, No. 1-2, 
p 173-186, January 30, 1989. 6 fig, 2 tab, 17 ref. 


Descriptors: Myce: ag | *Vegetation effects, 
*Groundwater recharge, Water table, 
Groundwater level, Wetande Forest watersheds. 





Field 2—WATER CYCLE 


Group 2D—Evaporation and Transpiration 


Annual evaporation from a site within a Banksia 
woodland on a groundwater mound near Perth, 
Western Australia, was estimated from measure- 
ments of daily evaporation by ventilated chambers 
on fourteen occasions during a 12-month period. 
The total evaporation for this period was estimated 
to be 666 mm (77% of annual rainfall). About two- 
thirds of the total evaporation came from the 
ground flora, one-fifth from Banksia trees, and the 
remainder from the tall shrub Adenanthos cyg- 
norum. Depth to water table, which ranged from 4 
to 12 m over the site, had little effect on total 
evaporation. This work suggests that regular re- 
duction in ground flora foliage, for example, by 
controlled burning could increase recharge. (Au- 
thor’s abstract) 

W89-09497 


EVAPOTRANSPIRATION FROM THE 
ALPINE TUNDRA OF COLORADO, USA, 
Illinois Univ. at Urbana-Champaign. Dept. of Ge- 
ography. . 

A. Isard, and M. J. Belding. 

Arctic and Alpine Research, Vol. 21, No. 1, p 71- 
82, February 1989. 6 fig, 24 ref. 


Descriptors: *Colorado, *Lysimeters, *Evapotran- 
spiration, *Hydrologic cycle, *Alpine regions, 
*Tundra, Heat flow, Heat transfer, Evaporation, 
Air-earth interfaces, Air-water interfaces, Precipi- 
tation. 


An electronic load-cell weighing lysimeter was 
used for measuring daily evapotranspiration from 
the alpine tundra on Niwot Ridge in the Front 
Range, Colorado, during the 1987 growing season. 
Concomitant measurements of net radiation, insola- 
tion, ground heat flux, and the gradients of wind, 
temperature, and humidity in the lower atmos- 
phere are used to evaluate factors that govern 
temporal variations in evapotranspiration from 
four sites in a dry alpine meadow. Evapotranspira- 
tion was governed by energy availability for 3 to 5 
d after precipitation events; thereafter, the rate at 
which the gradually drying soil could deliver 
water to the evaporating surface appeared to 
become an increasingly important control over 
evapotranspiration. Advection of cold, dry air 
from the Continental Divide increased both the 
vertical temperature and specific humidity gradi- 
ents 100% over what would have occurred if 
advection were not present. Since the effect of 
advection on these gradients was approximately 
equivalent, both the sensible and latent heat fluxes 
were augmented at the expense of the ground heat 
flux. A primary effect of advection is to reduce the 
temperature of the alpine tundra surface. (Author’s 
abstract) 

W89-09671 


2E. Streamflow and Runoff 


CHEMICAL AND yoy EFFECTS OF 
ACID, ALUMINUM AND LIME ADDITIONS 
TO A WELSH HILL-STREAM, 

University of Wales Inst. of Science and Technolo- 
gy, Cardiff. Dept. of Applied Biology. 

For primary bibliographic entry see Field 5C. 
W89-09286 


GENERALIZED MAINTENANCE OF VARI- 
ANCE EXTENSION PROCEDURE FOR EX- 
TENDING CORRELATED SERIES, 

Cornell Univ., Ithaca, NY. School of Civil and 
Environmental Engineering. 

For primary bibliographic entry see Field 7C. 
W89-09308 


NON-GAUSSIAN MULTICOMPONENT 
MODEL FOR RIVER FLOW, 

Vrije Univ., Brussels (Belgium). Center for Statis- 
tics and Operations Research. 

G. L. Vandewiele, and A. Dom. 

Water Resources Research WRERAO, Vol. 25, 
No. 3, p 397-404, March 1989. 5 fig, 7 tab, 13 ref. 


Descriptors: *Hydrologic models, *Streamflow, 
*Runoff, *Model studies, *River flow, *Stream- 


flow forecasting, *Monte Carlo method, *Rainfall- 
runoff relationships, Fourier analysis, Time series 
analysis, Hydrologic properties, Optimization, Par- 
ameterization, Model testing. 


To satisfactorily model sharp rises and slow de- 
creases appearing in any pure runoff time series 
with a small enough time base, exponentially de- 
caying recession and base flow terms are first 
subtracted from total runoff. The remaining part is 
deaseasonalized by a truncated Fourier series mul- 
tiplicator and then modeled as a second-order 
Markov stationary series. The use of non-Gaussian 
distribution allows the modeling of zero contribu- 
tions, which correspond to dry spells. An example 
has been optimized and simulated and the observed 
and simulated series have been compared, even on 
hydrologically interesting properties such as return 
periods, which were not modeled explicitly. Pa- 
rameters were estimated by the maximum likeli- 
hood method and a 1000-year simulation allowed 
model check by comparing a number of properties 
of observed and simulated series. Nearly all checks 
turned out to be positive. Although return periods 
for a number of hydrologically interesting phe- 
nomena were not used in parameter estimation, 
they were computed by the model satisfactorily. 
(Friedmann- 
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A stochastic theory is developed to describe spatial 
variability in link heights in topologically random 
river networks. Both the systematic and random 
spatial variability in link heights are reflected in a 
scaling invariance property of their probability dis- 
tributions with drainage area serving as a scale 
parameter. Tests of theoretical predictions against 
empirical observations show that link height distri- 
butions exhibit scaling invariance under magnifica- 
tion or reduction of the scale parameter. This 
invariance property is referred to as statistical ‘self- 
similarity.’ It provides a fundamental theoretical 
basis for some existing empirical relationships on 
gradients and other river geometries in channel 
networks and points to important research direc- 
tions in river basin hydrology. (Author’s abstract) 
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Direction of flow is determined by a least-squares 
fitting of plane surfaces to measured water levels. 
The calculated coefficients yield the corresponding 
components of the gradient vector. The method 
can be implemented for two-dimensional or three- 
dimensional flow using a spreadsheet program. 
More than the minimum three or four measure- 
ments for two-dimensional or three-dimensional 
flow can be included in the calculation. The 
method is flexible and easily tailored to particular 
field applications. (Author’s abstract) 
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In rainfall-runoff modeling and analysis, two of the 
important problems are to determine model struc- 
ture and to estimate model parameters. With re- 
spect to conceptual hydrological modeling, the 
structure may be suitably selected using physical 
knowledge or conceptualization, but values of 
most of the unknown parameters need to be esti- 
mated from measured data and other information. 
This paper focuses on the identifiability problem of 
hydrological system modeling, taking implicit rain- 
fall-runoff models, i.e., those models whose struc- 
tures are nonlinear functions of their parameters, as 
a target for study. Because most implicit models 
and objective functions are very difficult as re- 
gards analytical solutions, or for finding high-order 
derivatives, a numerical analysis method is devel- 
oped which not only can assess the identifiability 
problem but can also provide useful information 
for dealing with parameter optimization. The 
major studies involved are two-fold: (1) proposing 
a mathematical description and assessment method 
for the structural identifiability of hydrological 
models; and (2) providing a workable and robust 
identification technique using a rotating transfor- 
mation of the parameter space. Using both generat- 
ed error-free and watershed data in China, it has 
been verified that this approach is of significance 
and usefulness. (Author’s abstract) 
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The necessary and sufficient conditions for non- 
zero phase shift and non-zero attenuation in linear 
flood routing can be derived from the continuity 
equation alone and are found to depend on the 
existence of an i part in the expression for 
—— 'y or in the expression for wave number. It 
wn that in linear flood routing the phase lag 
between flow rate and area of flow is directly 
related to the attenuation per unit wave length. 
The effects of using various forms of the momen- 
tum equation, in addition to the continuity equa- 
tion, are exemplified by driving analytical expres- 
sions in terms of the uency, both for po sae 
ation per unit channel length and for phase shift, 
for the kinematic wave, the ion anal- 
ogy, and the complete St. Venant equation. (Au- 
thor’s abstract) 
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One topic within the field of deterministic flood 
modeling that appears to have been relatively ne- 
glected is the level of model sophistication that is 
needed to satisfy the requirements of different 
model applications. The study considered two iso- 
lated event models, both of which can be operated 
in lumped and semi-distributed format. The results 
of modeling 174 rainfall-runoff events from 16 
medium sized catchments in the USA and South 
Africa were compared for these models. The 
lumped models perform as well as the semi-distrib- 
uted when the rainfall input is relatively spatially 
uniform. The semi-distributed models show de- 
monstrable improvements for storms with spatially 
variable rainfall if the rainfall in Pg is adequately 
defined by the available data. The simpler model 
appears to perform as well as the more complex 
one. However, this is achieved at the ex; of 
consistency of parameter values for a single catch- 
ment. (Author’s abstract) 
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Winter floods in the Sierra Nevada mountains kill 
age 0 class brook trout (Salvelinus fontinalis) and 
—_ sculpin (Cottus beldingi) because bed-mate- 
rial transport increases greatly when high flows 
are constrained by snow banks. In February 1982, 
dead Paiute sculpin were collected while sampling 
bedload during a rain-on-snow flood. 
estimates by electrofishing at nine permanent sta- 
tions the following summer showed that density 
(3586/ha) and biomass ph 9 kg/ha) of Paiute scul- 
pin were lower than the respective means (12,017/ 
ha and 40.3 ) obtained during stud- 
ies from 1952 to 1961. These estimates were also 
below those obtained in 1956, after the largest 
winter flood from 1952 to 1961. Brook trout fry 
were also less abundant in 1982 than previously 
reported. Maximum flow depth, rather than dis- 
charge, were the likely cause of fish mortality. 
Winter floods are severe because accumulated 
snowpack increases the effective height of the 
stream bank and confines most or all of a rain-on- 
snow flood within the channel. Shear forces on the 
bed increase and as a result bed-material transport 
increases rapidly. These conditions directly kill 
many benthic-living fishes such as the Paiute scul- 
pin or buried eggs of fall-spawning fishes such as 
the brook trout by mechanical grinding or crush- 
ing. The impact of snow-constrained floods was 
not uniform along Sagehen Creek due to patchi- 
ness in types of riparian canopy. The — 
among canopy cover, snow accumulation, and 
winter floods points to one more critical role that 
buffer strips may play in ameliorating effects of 
timber harvesting. (Author’s abstract) 
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Many urban beaches on fresh water lakes and 
rivers face closure during peak summer periods 
due to dangerous concentrations of fecal coliforms 
and other waterborne contaminants. One such ex- 
ample is the Lake Erie Metro Park which is locat- 
ed approximately 22 km (i4 miles) downriver of 
Detroit, Michi and Windsor, Ontario at the 
mouth of the it River. A functional design 
was developed for a swim basin formed by cordon- 
ing off an area of the Detroit River with a break- 
water. A unique feature of this breakwater is its 
ability to filter water from the Detroit River to the 
extent required for safe swimming and to accomo- 
date approximately 1500 swimmers. Extensive hy- 
draulic model studies were performed to research 
and develop a functional design for this facility. 
The methodology used to develop the design con- 
cepts for this swim basin as well as the results o! 
the testing program are described. Based on the 
results of the hydraulic model and analytical stud- 
ies, it is believed that this of swim basin is 
technically feasible and that facilities of this type 
could be an economical method for restoring rec- 
reational access to other urban freshwater shore- 
lines that would otherwise not be safe for swim- 
ming. (Miller-PTT) 
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Small-format aerial photography of Squamish 
River just prior to and immediately following the 
October 1984 flood of record forms the basis of a 
quantitative evaluation of floodplain erosion and 
construction during this extreme event. Channel 
changes in 1984 were compared with those deter- 

mined from sequential aerial photography at vari- 
preg ng con 1947 and associated with less 
extreme flooding. Depending on the type of river 
planform, the degree of channel change during the 
1984 flood varied from a relatively minor response 
to a major reor, of the channel. Despite 
its large size, 1984 flood accomplished little 
more floodplain modification in the meandering 
and transitional semibraided reaches than had pre- 
vious smaller floods of similar duration. In general, 
greater erosion was accomplished here by relative- 
ly small but longer duration flood events. In con- 
trast, in the braided reach, the 1984 flood caused 
floodplain erosion and major reorganization of the 
channel to an extent previously unrecorded, appar- 
ently here exceeding a threshold for channel stabil- 
ity. For all reaches, variation in floodplain erosion 
among sites was ser than at-site variation in 
erosion related to flood history. (Author’s abstract) 
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logically active ive curing ier Water storage in 
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gg from outlying mineral terrains to central- 
ly located groundwater controlled wetlands, and 
due to winter streamflow. Mineral terrain and bog 





Field 2—WATER CYCLE 


Group 2E—Streamflow and Runoff 


lost 97 and 25 mm of water, respectively, whereas 
fens gained 28-51 mm. A water balance indicated 
that mineral terrain yielded almost twice as much 
water as was released as streamflow, and that 
much of this excess was being stored in the fens 
where os e at the surface resulted 
in icin ae a had little ability to sustain winter 
streamflow. Diminishing streamflow in early 
winter coincided with freezing of the surface 
layers of peat, which normally transmit most of the 
water. However, streamflow was maintained 
throughout winter by water transmitted through 
the fens. (Author’s abstract) 
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The log Pearson type 3(LP3) distribution, recom- 
mended by the U.S. Water Resources Council 
(USWRC) in 1967, and subsequently updated in 
1975, 1977 and 1981 as the base method of flood 
frequency analysis in the United States, has been 
widely used in many parts of the world. However, 
the estimation procedure for the LP3 distribution 
recommended by the USWRC has been shown by 
many investigators to perform rather poorly. Sev- 
eral estimation methods for the LP3 distribution, 
some quite recent, are investigated. The perform- 
ance of the various methods is compared via 
Monte Carlo simulation with the objective of iden- 
tifying the most robust estimator among them. It is 
found that besides the USWRC method, the meth- 
ods based on maximum likelihood and entropy 
perform poorly. The method based on the mo- 
ments in real space, and the relatively recent so- 
called method of mixed moments perform marked- 
ly superior to other methods in terms of both 
resistance and efficiency of estimation or robust- 
ness. Therefore, the USWRC guidelines are in 
need of revision. (Author’s abstract) 

W89-09489 


MAXIMUM LIKELIHOOD ESTIMATION OF 
THE PARAMETERS AND QUANTILES OF 
THE GENERAL EXTREME-VALUE DISTRI- 
BUTION FROM CENSORED SAMPLES, 

Asian Inst. of Tech., Bangkok (Thailand). 

H. H. Phien, and T. S. E. Fang. 

Journal of Hydrology JHYDA7, Vol. 105, No. 1-2, 
p 139-155, January 30, 1989. 3 tab, 24 ref, append. 


Descriptors: *Statistics, *Mathematical models, 
*Flood frequency, *Monte Carlo method, Statisti- 
cal methods, Maximum probable floods, Flood 
forecasting. 


The General Extreme Value (GEV) distribution 
has become increasingly popular, as has the use of 


historic information, in flood frequency analysis 
during recent years. Both call for a systematic 
investigation of the properties of the maximum 
likelihood (ML) estimators obtained from censored 
samples. In this study, such an investigation was 
made for the type-1 censoring believed to be more 
frequently encountered in practical situations. All 
the mathematical equations needed for obtaining 
the ML estimators of the parameters and the quan- 
tiles (represented by the T-year event) were de- 
rived and Monte Carlo experiments were carried 
out to determine their sampling properties. It was 
found that censoring may reduce the bias of the 
parameter estimators but does not necessarily in- 
crease the variances. It was also found that the 
variances-covariances of the parameter estimators, 
and hence the variance of the T-year event, are 
better approximated by using the observed rather 
than the Fisher information matrix. (Author’s ab- 
stract) 
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During late February and March 1988, the Orange 
Free State experienced severe flooding as a result 
of heavy rainfall. Extensive damage was caused 
along the entire lower reaches of the Orange River 
from Douglas to the sea. During the approximately 
one week that the flood wave was moving down 
the Orange River, preparations were made by the 
CSIR to monitor the events taking place at the 
mouth of the river. Two estimates of the flood 
hydrograph at the mouth of the river were ob- 
tained. The best estimate of the flood peak is 7,800 
cu m/s. The runoff from this flood was calculated 
to have been 15.65 times 10 to the ninth power cu 
m. On this basis, the March 1988 flood has a return 
period of > 200 yr. The flood is a normal natural 
event to much of the estuarine biota. In time, both 
the sandbanks and mudbanks will be recolonized 
by plants and animals. (Sand-PTT) 
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In South Africa, the monthly or even daily rainfall 
records are still not detailed enough to enable 
runoff to be simulated using a physical law. Instan- 
taneous rainfall rates are required in order to esti- 
mate infiltration and surface runoff, because the 
biggest runoffs follow short, intense storms. There 
are general types of models that can be used to 
generate runoff, using monthly rainfall records for 
instance. Catchment models are available for gen- 
erating river flow behavior from rainfall records. 
Such models cannot be based on physical laws 
because the complete data are not available to 
enable the physical infiltration and runoff processes 
to be simulated correctly. Instead, such models 
incorporate factors to account for surface cover 
such as vegetation, soil type and catchment size, 
but the relationships between stream flow and rain- 
fall are essentially equations of the curve-fitting 
type. Models of the even more empirical type, 
without any attempt to account for the catchment 
surface configuration, can also be used and are 
equations of the purely mathematical regression 
type. Streamflow behavior based on monthly or 
other records can also be generated using limited 
Statistical properties abstracted from the region or 
as observed at a specific site, to generate a synthet- 
ic type of record. These models produce a record 
of adequate length to reproduce all possible combi- 
nations of flows into a reservoir. The planner may 
study the fluctuations in water level using a com- 
puter model and passing the simulated river flow 
through the reservoir. Evaporation and drawoff as 
well as spill are accounted for, and the planner can 
come up with a risk of failure for any selected 
design. (Sand-PTT) 
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A theoretical model for the calculation of second- 
ary flow in mildly sinuous channels was devel- 
oped. The analysis is based upon, but is more 
rigorous than, that of Ikeda and Nishimura. Down- 
stream convective acceleration of the secondary 
flow is shown to give rise to a phase lag between 
the secondary flow and channel centerline curva- 
ture, and also to suppress the magnitude of the 
flow. The results of the analysis vindicate the 
approximate procedure of Ikeda and Nishimura. 
The analysis of Kitanidis and Kennedy appears to 
considerably overpredict the shift of the secondary 
flow. The analysis indicates that although the pre- 
dicted lag must be accounted for in the simulation 
of the flow field and the bed topography in many 
experiments, it can be neglected without making a 
large error for most natural meandering rivers. 
The theory predicts much higher values in many 
experimental channels, in agreement with data. 
The reason for this is that a scaled dimensionless 
meander wave number r, found to be order-one in 
natural channels, is an order of magnitude higher 
in many laboratory meandering flumes. (Doria- 
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W89-09641 


FORM RESISTANCE IN GRAVEL CHANNELS 
WITH MOBILE BEDS, 

North Canterbury Catchment Board, Christchurch 
(New Zealand). 

For primary bibliographic entry see Field 2J. 
W89-09643 


CALCULATION OF BED VARIATION IN AL- 
LUVIAL CHANNELS, 

Civil Engineering Research Inst., Sapporo (Japan). 
For primary bibliographic entry see Field 2J. 
W89-09645 


MOMENTS AND CUMULANTS OF LINEAR- 
IZED ST. VENANT EQUATION, 

Polish Academy of Sciences, Warsaw. Inst. of 
Geophysics. 

For primary bibliographic entry see Field 7C. 
W89-09665 


APPLICATION OF HYDROLOGIC MODELS 
FOR FLOOD FORECASTING AND FLOOD 
CONTROL IN INDIA AND BANGLADESH, 
Dansk Hydraulisk Inst., Hoersholm. 

For primary bibliographic entry see Field 4A. 
W89-09666 


VARIATIONS IN TIME AND SPACE OF SOME 
PHYSICAL AND CHEMICAL VARIABLES IN 
THE BERNESGA RIVER (LEON, SPAIN), 

Leon Univ. (Spain). Dept. de Ecologia. 

For primary bibliographic entry see Field 2K. 
W89-09668 


ECOLOGY OF RIBEIRA DE IGUAPE RIVER: 
IONIC CONTENT AND CHLOROPHYLL A. 
(ECOLOGIA DO RIO RIBEIRA DE IGUAPE: I 
CONTEUDO IONICO E CLOROFILA A.), 

yn og de Pesca, Santos (Brazil). Secao de Lim- 
nologia. 

For primary bibliographic entry see Field 2H. 
W89-09676 


BIOMASS REGULATION OF 


MICRO- 
BENTHIC ALGAE IN WLAND 


DANISH LO 
STREAMS, 
Copenhagen Univ., Hilleroed (Denmark). Det 


Ferskvands-Biologiske Lab. 
For primary bibliographic entry see Field 2H. 


W89-09702 


MORPHOLOGICAL ADAPTATION OF SHAPE 

TO FLOW: MICROCURRENTS AROUND 

LOTIC MACROINVERTEBRATES WITH 

KNOWN REYNOLDS NUMBERS AT QUASI- 

NATURAL FLOW CONDITIONS, 

— Univ. (Germany, F.R. 5. Zoologisches 
inst. 

For primary bibliographic entry see Field 2H. 

W89-09704 


HYDROBIOLOGICAL CHANGES DURING A 
TEN-YEAR PERIOD IN A _ HIGHLAND 
STREAM IN HUNGARY (HYDROBIOLO- 
GISCHE ZUSTANDSANDERUNG WAHREND 
EINES JAHRZEHNTES IN EINE MITTELGE- 
BIRGSBACH IN UNGARN), 


Botanikai Kutatointezete, Vacratot (Hungary). 


For — bibliographic entry see Field 5C. 
W89-09713 


PROTOZOANS IN TWO SOUTHEASTERN 
BLACKWATER RIVERS AND THEIR IMPOR- 
TANCE TO TROPHIC TRANSFER, 

Georgia Univ., Athens. Dept. of Zoology. 

For primary bibliographic entry see Field 2H. 
W89-09742 


SPATIAL DISTRIBUTION OF LARVAL 
FISHES ABOUT THE MISSISSIPPI RIVER 
PLUME, 

National Marine Fisheries Service, Beaufort, NC. 
Beaufort Lab. 

For primary bibliographic entry see Field 2L. 
W89-09743 


KEY CAUSE OF FLOOD-WATERLOGGING OF 
HUAIHE RIVER MIDSTREAM (IN 


CHINESE), 
Academia Sinica, Beijing (China). Inst. of Remote 
Sensing Application. 
J. Pu 


Oceanologia et Limnologia Sinica, Vol. 19, No. 1, 
p 27-34, January 1988. 4 fig, 1 tab, 2 ref. English 
summary. 


Descriptors: *Flood discharge, *Flooding, *Flood 
control, *China, *Huaihe River, Flood frequency, 
Hongze Lake, Water level, Water management. 


The formation of Hongze Lake and the physico- 
geographical condition of Huaihe River midstream 
are described. Midstream in the Huaihe River is 
the area most prone to flood waterlogging. Be- 
cause of the expansion of Hongze Lake, the raising 
of stage, and the difficulty is releasing the water of 
the Huaihe River, the frequency of flood waterlog- 
ging increased from 13% in the 15th century to 
35% in the 18th century. It took 95 days for the 
flood water at the Bangbu station, in August 1975, 
to return to normal, greatly aggravating the disas- 
ter. Enlarging the drain channel of Hongze Lake is 
strongly suggested to reduce the water level of the 
lake. (Lantz- 

W89-09760 


RESULTS OF CHEMICAL ANALYSES OF 
WATERS IN THE JEVISOVKA AND FRY- 
SAVKA RIVERS (VYSLEDKY SLEDOVANI 
CHEMICKEHO SLOZENI VODY V RECE 
JEVISOVCE A FRYSAVCE), 

Vysoka Skola Zemedelska, Brno (Czechoslovakia). 
Katedra Rybarstvi a Ochrany Biosfery. 

For primary bibliographic entry see Field 5A. 
W89-09764 


BEHAVIOUR OF NITROGEN COMPOUNDS 
IN SURFACE RUNOFF WATER AT SMALL 
WATERSHED OF TAMA HILL (IN JAPA- 
NESE), 

Tokyo Univ. of Agriculture and Technology 
(Japan). Faculty of Agriculture. 

N. Ogura, A. Ishino, K. Nagai, and I. Tange. 
Japanese Journal of Limnology RIZAA, Vol. 47, 
No. 1, p 17-26, January 1986. 3 fig, 10 tab, 10 ref, 
append. English summary. 


WATER CYCLE—Field 2 


Streamflow and Runoff—Group 2E 


Descriptors: *Nitrogen compounds, *Surface 
runoff, *Small watersheds, Japan, Nitrates, Ni- 
trites, Forest watersheds, Runoff, Precipitation, 
Tama Hill. 


Budgets of nitrogen compounds were estimated at 
the small watershed (Hs-1) of Tama Hill, by deter- 
mining the nitrogen content in precipitation (rain 
in the open plot, throughfall and stemflow) and 
surface runoff water during the period May-Sep- 
tember 1982. The runoff coefficient of water (ratio 
of the amount of surface runoff water to that of 
precipitation) was 63%. Input of nitrogen by 
throughfall and stemflow was 1.6-2.4 times larger 
than that by rainfall in the open plot. Runoff 
coefficients of NH4-N and NO3-N were 3% and 
480% respectively. Assuming that NH4-N in rain 
water is oxidized to NO3-N in soil and eluted to 
surface runoff water, runoff percentage of NO3-N 
becomes 270%. The average runoff coefficient of 
nitrogen over five years was 180%. At the experi- 
mental watershed of Tama Hill, the nitrogen 
output by surface runoff water was larger than the 
input by precipitation, suggesting that the water- 
is not a stable, or climax, forest ecosystem. 
(Author’s abstract) 
W89-09776 


DIATOM VEGETATION OF THE LESS POL- 
LUTED RIVER, THE U-KAWA RIVER, KYOTO 
PREFECTURE (IN JAPANESE), 

Kinki Univ. Medical Association, Osaka (Japan). 
Dept. of Biology. 

For primary bibliographic entry see Field 2H. 
W89-09779 


CHANGE OF EPILITHIC DIATOM ASSEM- 
BLAGES ON THE RIVER BED OF THE RIVER 
KAKEHASHI-GAWA IN ISHIKAWA PREFEC- 
TURE CAUSED BY THE CONSTRUCTION OF 
AKAZE DAM (IN JAPANESE), 

Komatsu Meiho High School, Kanazawa (Japan). 
For primary bibliographic entry see Field 2H. 
W89-09784 


EFFECT OF MELTING AT THE SNOW- 
GROUND INTERFACE ON THE RUNOFF 
DURING WINTER, 

Hokkaido Univ., Sapporo (Japan). Inst. of Low 
Temperature Science. 

For primary bibliographic entry see Field 2C. 
W89-09790 


CLASSIFICATION OF RIVER WATERS IN 
DIFFERENT PARENT ROCKS FROM THEIR 
CHEMICAL COMPOSITIONS--IN THE WEST- 
ERN PART OF THE SHIMOINA AREA IN 
NAGANO PREFECTURE--(IN JAPANESE), 
lidanishi Junior High School (Japan). 

For primary bibliographic entry see Field 2K. 
W89-09793 


FIELD STUDY ON RIVER-INDUCED CUR- 
RENTS--AN INTERMOUNTAIN LAKE, LAKE 
OKOTANPE, HOKKAIDO, 

Hokkaido Univ., Sapporo (Japan). Dept. of Geo- 
physics. 

For primary bibliographic entry see Field 2H. 
W89-09803 


ECOLOGICAL PROFILE OF THE SHOALS, 
CHONDROSTOMA NASUS (OSTEI 
CYPRINIDAE) IN THE FRENCH UPPER 
RHONE: STRUCTURE OF HABITAT BY 
SEASON AND LOCATION (PROFIL ECOLO- 
GIQUE DU HOTU, CHONDROSTOMA NASUS 
(OSTEICHTYEN, CYPRINIDE) DANS LE 
HAUT-RHONE FRANCAIS: STRUCTURE 
D’HABITAT PONCTUEL ET STATIONNEL), 
Lyon-1 Univ., Villeurbanne (France). Dept. de 
Biologie Animale et Ecologie. 

For primary bibliographic entry see Field 2H. 
W89-09810 





Field 2—WATER CYCLE 


Group 2E—Streamflow and Runoff 


DAM BREAK ANALYSIS ON A_ RIVER 
SYSTEM, 
Concordia 
(Quebec). 
For primary bibliographic entry see Field 8A. 
W89-09843 


Univ., Loyola Campus, Montreal 


HYDROBIOLOGICAL STUDIES OF SURFACE 
WATERS IN ANTWERP: 2. THE WATER OF 
THE MOAT OF FORT MERKSEM (HYDRO- 
BIOLOGISCH ONDERZOEK VAN OPPERV- 
LAKTEWATERS IN ANTWERPEN: 2. HET 
VESTINGWATER VAN HET FORT VAN 
MERKS 


EM), 
Rijksuniversitair Centrum te Antwerpen (Bel- 
gum). Laboratorium voor Algemene Biologie. 


7 SS pone bibliographic entry see Field 2H. 


SIZE-S ENTRAINMENT OF BED 


ELECTIVE 
LOAD IN GRAVEL BED STREAMS, 
— Univ. (Scotland). Dept. of Environmental 


For roeiemey bibliographic entry see Field 2J. 
W89-09886 


INFLUENCE OF SAND ON HYDRAULICS 
AND GRAVEL TRANSPORT IN A BRAIDED 
GRAVEL BED RIVER, 

Stirling Univ. (Scotland). Dept. of Environmental 
Science. 

For primary bibliographic entry see Field 2J. 
W89-09887 


ACCOUNTING FOR INTRACELL FLOW IN 


GE AND 
INTERACTION: I. PROBLEMS AND CON- 


Geological Survey, Denver, CO. 
For primary bibliographic entry see Field 2F. 
W89-09890 


ACCOUNTING FOR INTRACELL FLOW IN 
MODELS WITH EMPHASIS ON WATER 
TABLE RECHARGE AND STREAM-AQUIFER 
INTERACTION: II. A PROCEDURE, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 2F. 
W89-09891 


CHANNEL DYNAMICS MODEL FOR REAL- 
TIME FLOOD FORECASTING, 

Geological Survey, Nashville, TN. 

A. B. Hoos, A. D. Koussis, and G. O. Beale. 
Water Resources Research WRERAO, Vol. 25, 
No. 4, p 691-705, April 1989. 9 fig, 2 tab, 42 ref, 
append. 


Descriptors: *Routing, *Flood routing, *Streams, 
*Flood forecasting, *Streamflow, *Model studies, 
ASPIRE model, Mathematical models, Channels, 
Forecasting, Flow discharge, Flood discharge, 
Muskingum routing scheme, Cumberland River, 
Kentucky. 


ASPIRE (alternative system predictor in real 
time), a new channel dynamics scheme designed 
for real-time river flow forecasting, was compared 
with the Muskingum routing scheme in field tests. 
Tests were conducted in the Cumberland River 
basin, Kentucky-Tennessee. ASPIRE is a storage 
routing model that limits the influence of catch- 
ment model forecast errors to the downstream 
station closest to the catchment. ASPIRE proved 
more accurate in forecasting, probably because 
discharge observations are used to a maximum 
advantage and routing reaches (and model errors 
in each reach) are uncoupled. Use of a Kalman 
filter with ASPIRE did not improve forecast accu- 
racy relative to a deterministic updating proce- 
dure. (Cassar- 

W89-09893 


FRACTAL DIMENSION 
WORKS, 


OF STREAM NET- 


Genoa Univ. Guin! Inst. of Hydraulics. 
P. La Barbera, and R. Rosso. 

Water Resources Research WRERAO, Vol. 25, 
No. 4, p 735-741, April 1989. 5 fig, 40 ref. National 
Research Council Grant 87.00922.42. 


Descriptors: *Hortons law, *Streams, *Geomor- 
phology, *Networks, *Stream order, *Fractal di- 
mension, Hydrology, Mathematical studies, Chan- 
nels, Drainage patterns, Networks, Arno River, 
taly. 


For an ordered drainage system, the fractal dimen- 
sion was derived from Horton’s laws of stream 
number and stream lengths, resulting in a simple 
function of bifurcation and stream length ratios of 
the drainage system. Theoretically, the fractal di- 
mension would be estimated to vary from 1 to 2, 
the latter value descending from the modal values 
of Horton’s order ratios for topological random- 
ness. However, the analysis of a large sample of 
field data showed that the typical fractal dimension 
of river networks lay between 1.5 and 2, with an 
average of 1.6 to 1.7. (Cassar-PTT) 

W89-09897 


AUTOMATICALLY DERIVED CATCHMENT 
BOUNDARIES AND CHANNEL NETWORKS 
AND THEIR HYDROLOGICAL APPLICA- 
TIONS, 
Institute of Hydrology, Wallingford (England). 

. Morris, and R. G. Heerdegen. 
Geomorphology, Vol. 1, No. 2, p 131- 141, March 
1988. 8 fig, 2 tab, 20 ref. 


Descriptors: *Rivers, *Channels, *Networks, 
*Stream order, *Drainage patterns, *Catchment 
areas, *Geomorphology, *Mathematical models, 
Boundaries, Algorithms, Hydrologic models, 
Model studies, Digital terrain model, Mapping, 
Contours, Automation. 


A method of generating drainage networks and 
catchment boundaries from gridded ground eleva- 
tion data (a digital terrain model) includes an algo- 
rithm for coping with localized low points in the 


. data. Two objective ways of comparing the con- 


ventionally mapped with the automatically gener- 
ated drainage network are given. One is a topologi- 
cal grid, related to drainage direction; the other is 
a catchment area. Algorithms derive a catchment 
boundary and channel network for any point 
whose catchment is contained on the gridded area. 
The density of the channel network depends on the 
value of catchment area deemed necessary for a 
stream to exist. A value of 0.16 sq km gives rise to 
a network with similar drainage density and drain- 
age order distribution to that of the source map for 
the pilot area, undulating moorland just south of 
the English-Scottish border. (Cassar-PTT) 

W89-09908 


IMPACT OF THE PARANGANA DAM ON THE 
RIVER MERSEY, TAS 

Sheffield Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 6G. 
W89-09910 


SEDIMENT YIELD AND SPURIOUS CORRE- 
LATION: TOWARD A BETTER PORTRAYAL 
OF THE ANNUAL SUSPENDED-SEDIMENT 
LOAD OF RIVERS, 

Geological Survey, Lakewood, CO. 

For primary bibliographic entry see Field 2J. 
W89-09911 


LIGNIN DEGRADATION AND HUMUS FOR- 
MATION IN ALLUVIAL SOILS AND SEDI- 
MENTS 

Centre National de la Recherche Scientifique, 
Toulouse (France). Centre d’Ecologie des Res- 
sources Renouvelables. 

For primary bibliographic entry see Field 2H. 
W89-09968 


INSECT EMERGENCE IN 
THE PO RIVER (ITALY), 
Milan Univ. (Italy). Sezione di Ecologia. 


A STRETCH OF 


12 


For primary bibliographic entry see Field 2H. 
W89-09977 


FACTORS INFLUENCING THE ABUNDANCE 
OF TRICHOPTERA IN HARTLEY CREEK, A 
BROWNWATER STREAM IN 

ERN ALBERTA, CANADA, 

Calgary Univ. (Alberta). Dept. of Biology. 

For primary bibliographic entry see Field 2H. 
W89-09979 


EFFECTS OF SEASONAL AND HYDROLOGI- 
CAL INFLUENCES ON THE MACROINVER- 
TEBRATES OF THE RHONE RIVER, FRANCE: 
1. METHODOLOGICAL ASPECTS, 

For primary bibliographic entry see Field 2H. 
W89-09980 


SOLUBLE HUMIC SUBSTANCES FROM THE 
AFFLUENTS OF CHASCOMUS POND (AR- 
GENTINA), 

Universidad Nacional de La Plata (Argentina). 
Inst. de Limnologia. 

For primary bibliographic entry see Field 2H. 
W89-09981 


VERTICAL DISTRIBUTION OF BENTHIC IN- 
VERTEBRATES IN THE BED OF THE THOM- 
SON RIVER, VICTORIA, 

Museum of Victoria, Abbotsford (Australia). 

For primary bibliographic entry see Field 2H. 
W89-09985 


JOINT USE OF THE HEC-2 MODEL AND A 
PHYSICAL MODEL FOR FLOODLINE DE- 
LINEATION UPSTREAM OF A BRIDGE, 

Ottawa Univ. (Ontario). Dept. of Civil Engineer- 


ing. 

P. Wisner, R. Townsend, J. Sabourin, and D. 
Leitch. 

Canadian Journal of Civil Engineering CJCEB8, 
be 16, No. 1, p 1-7, February 1989. 9 fig, 1 tab, 6 
ref. 


Descriptors: *Flood profiles, *Backwater, 
*Bridges, *Hydraulics, *Mathematical models, 
Simulation, North Thames River, Ontario. 


The findings are reported of a physical model 
study of backwaters generated in the vicinity of ° 
the Queen Street bridge crossing of the North 
Thames River in the town of St. Marys, Ontario. 
Differences in water surface elevations measured 
on the physical model across a particular section 
were found to vary with the discharge. By com- 
parison, HEC-2 is one-dimensional and therefore 
only mean water levels from the model were used 
when determining the contraction and expansion 
coefficients of the bridge. The calibration was 
done for a 5-year flood, at which point damage 
starts to occur. Certain limitations of the HEC-2 
model, in regards to bridge hydraulics, are identi- 
fied. The physical model is also used to compare 
several flood protection alternatives for the town, 
for both the 100-and 500-year flows. Floodline 
delineation was based on both physical model and 
HEC-2 simulations. The former were adopted for 
the reach simulated by the physical model, with 
the latter being employed for the reaches upstream 
of the physically modelled reach. (Sand-PTT) 
W89-09998 


TRANSPORT OF SOME CHLORINATED CON- 
TAMINANTS BY THE WATER, SUSPENDED 
SEDIMENTS, AND BED SEDIMENTS IN THE 
ST. CLAIR AND DETROIT RIVERS, 

National Water Research Inst., Burlington (Ontar- 
io). Rivers Research Branch. 

For primary bibliographic entry see Field 5B. 
W89-10018 


SOME IMPACTS OF HUMAN ACTIVITIES ON 
TROUT, SALMO TRUTTA, POPULATIONS, 
Freshwater Biological Association, Windermere 
(England). 





For primary bibliographic entry see Field 4C. 
W89-10023 


PRODUCTION RATE OF EICHHORNIA 
CRASSIPES (MART.) SOLMS IN RIVER 
GANGA WATER, 

Burdwan Univ. (India). Dept. of Botany. 

For primary bibliographic entry see Field 2H. 
W89-10031 


WEST BRANCH SUSQUEHANNA RIVER SUB- 
BASIN: LOW FLOW MANAGEMENT 

WORK PLAN, 

—_—— River Basin Commission, Harrisburg, 


For primary bibliographic entry see Field 4A. 
W89-10205 


RECONNAISSANCE REPORT FOR SECTION 
205 FLOOD CONTROL: EAST BRANCH OF 
THE SOUTH BRANCH OF THE KISHWAU- 
KEE RIVER, DE KALB COUNTY, ILLINOIS. 
Army Engineer District, Rock Island, IL. 

For primary bibliographic entry see Field 4A. 
W89-10249 


PREDICTED IMPACTS TO THE GROUND- 
WATER AND COLUMBIA RIVER FROM AM- 
MONIATED WATER DISCHARGES TO THE 
216-A-36B CRIB, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5B. 
W89-10297 


STORM WATER MANAGEMENT MODEL, 
VERSION 4. PART A: USER’S MANUAL, 
Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

For primary bibliographic entry see Field 2A. 
W89-10303 


MARYLAND LONG-TERM STREAM CHEMIS- 
TRY MONITORING are VOLUME II: 
QUALITY ASSURANCE P’ 

International Science and _ 
Reston, VA. 

For primary bibliographic entry see Field 5G. 
W89-10392 


Inc., 


GEOHYDROLOGY OF THE FURNACE CREEK 
BASIN AND VICINITY, BERKS, LANCASTER, 
COUNTIES, PENNSYLVA- 


NIA, 

Geological Survey, Malvern, PA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-10409 


WATER RESOURCES APPRAISAL OF THE 
MOUNT SHASTA AREA IN NORTHERN CALI- 
FORNIA, 1985, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

J. C. Blodgett, K. R. Poeschel, and J. L. Thornton. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $11.00, microfiche $4.75. USGS Water-Re- 
sources Investigations Report 87-4239, 1988. 46p, 
11 fig, 1 pl, 8 tab, 24 ref. 


Descriptors: *Hydrologic data, *Water resources 
data, *Volcanoes, *California, *Mount Shasta, 
Data collections, Water supply, Spring water, Sur- 
face water, Groundwater, Water quality, Glaciers, 
Glacial streams. 


Present Mount Shasta, California, area hydrologic 
characteristics were documented to compare 
future changes due to land use or volcanic activity. 
Lower flanks of Mount Shasta consist of broad 
aprons of pyroclastic-flow, debris flow, and fluvial 
deposits, with incised channels on upper parts of 
the mountain. Data include glacial areas and vol- 
umes, streamflow, sediment concentrations, tem- 
perature, and water chemistry of groundwater and 


springs. Many springs issue from fractures in lava 
and lava tubes around Mount Shasta and serve as 
sources of water for nearby towns. Groundwater 
levels fluctuate as much as 27 ft. Water sampled 
from wells meets U.S. Environmental Protection 
——_ drinking water standards. Streamflow is 
ected by pose Re and glacial melt and precipi- 
tation, with some streams showing diurnal vari- 
ations related to daily air temperature changes. 
Only four streams have sufficient w to 
travel more than about 6 mi from the summit; 
differences in low flows are attributed to ground- 
water stored in materials that compose the moun- 
tain and alluvial fans and the rain shadow effect on 
= in northwest areas of the mountain. 
Most streamflow is ephemeral and — into 
channel beds on ‘alluvial fans. (USG: 
W89-10435 


BIBLIOGRAPHY OF REPORTS ON THE HY- 
DROLOGY OF OKLAHOMA PREPARED BY 
THE U.S. GEOLOGICAL SURVEY AND COOP- 
ERATING AGENCIES, 1901-88, 

Geological Survey, Oklahoma City, OK. Water 
Resources Div. 

For primary bibliographic entry see Field 10C. 
W89-10438 


ANNUAL YIELD AND SELECTED HYDRO- 
LOGIC DATA FOR THE ARKANSAS RIVER 
BASIN COMPACT, ARKANSAS-OKLAHOMA, 
1988 WATER YEAR, 

Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4A. 
W89-10440 


EFFECTS OF FLOOD CONTROLS PROPOSED 
JRANDYWINE CREEK, 


—. Survey, Malvern, PA. Water Re- 
sources Di 

For odes bibliographic entry see Field 4A. 
W89-10456 


OF URBANIZATION ON STORM- 
RUNOFF VOLUME AND PEAK bya 
OF VALLEY CREEK, EASTERN 

COUNTY, PENNSYLVANIA, 

oe Survey, Malvern, PA. Water Re- 
sources Di 

For odinne bibliographic entry see Field 4C. 
W89-10457 


LOW-FLOW ROUTING IN THE LEHIGH AND 
DELAWARE RIVERS, PENNSYLVANIA, 
Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

H. N. Flippo. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 85-4331, 
1988. 30p, 9 fig, 12 tab, 4 ref. 


Descriptors: *Low flow, *Model studies, *Reser- 
voir operation, *Pennsylvania, *Flood routing, 
*Routing, *Lehigh River, *Delaware River, Flow 
characteristics, Regulated flow. 


Flow routing studies were made to evaluate the 
response of the Lehigh and Delaware Rivers to 
low-flow augmentative releases from two reser- 
voirs--Francis E. Water Reservoir and Beltzville 
Lake--in the Lehigh River basin. Unit-response 
models that use diffusion-analogy methods were 
used to route hypothetical paces. Anne releases. 
The models were ap me for simulating the hy- 
drographic response of the rivers to such releases 
at eight sites. Travel time of flow on the 
Lehigh River were determined from hydrographic 
records collected at existing and temporary = 
Relationships are presented for estimating the 
travel time of flow pulses in the reaches from 
Francis E. Walter and Beltzville Dams to Glendon 
on the Lehigh River. (USGS) 

W89-10458 


WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2E 


SEDIMENT LOADS, DISCHARGES, AND 
YIELDS IN THE EAST BRANCH MAHONING 
aa AND 


BASIN, CLEARFIELD JEFFER- 
IN COUNTIES, Lo og gla JUNE 1979 
THROUGH SEPTEMBER 198 
pees es aie PA. Water Re- 
sources Di 
For ae ee bibliographic entry see Field 2J. 
W89-10459 


CHARACTERISTICS AND TRENDS OF 

STREAMFLOW AND DISSOLVED SOLIDS IN 

THE UPPER COLORADO RIVER BASIN, ARI- 

ZONA, COLORADO, NEW MEXICO, UTAH, 

AND WYOMING, 

oo Survey, Denver, CO. Water Resources 
iv. 

For primary bibliographic entry see Field 5B. 

W89-10466 


Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

D. R. Glatfelter, and E. H. Chin. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
—— Paper 1467, 1988. 36p, 30 fig, 3 tab, 8 


Descriptors: *Indiana, *Michigan, *Ohio, *Snow- 
melt, Flood frequency, Flood hydrographs, Flood 
peak, Regional floods, Streams, Surface runoff. 


Rapid melting of a snowpack containing up to 6 in 
of water equivalent that coincided with moderate 
rainfall caused major flooding in March 1982 in 
northern Indiana, southern Michigan, Northwest- 
ern Ohio, and northeastern Illinois. The floods 
resulted in the loss of at least six lives, caused 
millions of dollars in property damage, and forced 
the evacuation of more than 15,000 people. Peak 
discharges in March 1982 at several gaging stations 
in each of the following river basins have recur- 
rence intervals of 50 to greater than 100 years: 
Wabash, St. Joseph, River Raisin, Maumee, and 
Kankakee. Particular attention is given to the 
Maumee River basin, where flooding on most large 
streams was the worst since the devastating flood 
of 1913. In Fort Wayne, Indiana, flooding of the 
Maumee River and its tributaries-the St. Marys 
and the St. Joseph Rivers--damaged 1,500 homes 
and 100 businesses, forced the evacuation of 9,000 
le, and caused $51 million in damage. A major 
flood lood-fighting effort prevented millions of dollars 
of additional damage. Data collected by the Na- 
tional Weather Service document the severity and 
sequence of the meteorological conditions. Stream- 
flow data collected by the U.S. Geological Survey 
document the severity of the resulting runoff. 
(USGS) 
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SURVEY’S PRECIPITATION--RUNOFF MOD- 
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Geological Survey, Denver, CO. Water Resources 
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The relocation of a part (about one-half mile) of 
the Catawba River near Marion, North Carolina, 
and the proposed addition of a main bridge and an 
overflow bridge of U.S. Highway 221 have created 
the need for a current evaluation of the‘effects of 
these physical changes on floodflow in the river. 
The 100-year flood-frequency discharge, elevation, 
flood profiles, and floodways were determined for 
1988 and for proposed bridge conditions. Analysis 
of data indicates that during the 100-year flood the 
maximum amount of backwater effect from the 
proposed bridges would be 1.2 ft, and backwater 
would extend about 6,800 ft upstream. The 100- 
year flood elevation in the relocated channel reach 
will be about 6 ft lower than previously deter- 
mined in a 1983 Soil Conservation Service flood 
study. (USGS) 
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This third of three parts presents applications of an 
adjoint state maximum likelihood cross-validation 


(ASMLCV) method to real data from aquifers. 
The Madrid basin in Spain serves as the source of 
information about 11 hydrochemical variables (pH, 
electrical conductivity, silica content, and the con- 
centration of major ions) and two isotopes (oxygen 
18 and carbon 14). Due to a lack of sufficient 
vertical resolution, this analysis is restricted to the 
horizontal plane. With the exception of oxygen 18 
and silica, the variables appear to be free of a 
horizontal drift. No discernible directional effects 
are seen. All variables exhibit a large nugget effect 
that is indicative of background noise. It is con- 
cluded that more detailed and careful sampling in 
three dimensions is required if groundwater quality 
information is to become less prone to such noise 
and thereby more useful in the context of quantita- 
tive hydrogeological analyses. Despite the existing 
noise, geostatic confirmation (though not all) of 
the hypotheses advanced by others about hydro- 
chemical evolution and isotope changes in the 
basin was obtained. The ability of ASMLCV to 
filter out spatial variations from part of the meas- 
urement noise is illustrated on carbon 14 data. The 
same data are also used to investigate the utility of 
model structure identification criteria in selecting 
the best among a set of alternative semivariogram 
models. (See W89-09309 thru W89-09310) (Au- 
thor’s abstract) 
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A stochastic simulation approach was used to in- 
spect the influence of spatial variability in aquifer 
and recharge properties on effective (averaged) 
groundwater model parameters. A two-dimension- 
al unconfined aquifer model was set up for an area 
similar to that near Livermore, California. Monte 
Carlo simulations were generated for different sets 
of spatial correlation structures assuming stationar- 
ity and an exponential semivariogram. For each 
Monte Carlo realization, groundwater flow was 
simulated, and estimates of the means and standard 
deviations of the hydraulic head were obtained. 
Nine different cases were studied involving differ- 
ent correlation lengths of hydraulic conductivity, 
conditional simulations, parameter zonation, and 
— recharge distributions. Results indicate that 
there is no single uniform value of the hydraulic 
conductivity that reproduces the expected head 
values. Spatial averaging to obtain effective values 
was based on the p norm (power norm), which 
ranges from 1 for the arithmetic mean to -1 for the 
harmonic mean, with 0 representing the geometric 
mean. For the unconditional case, the -0.4 p norm 
seems to best reproduce the expected values. The - 
0.2 p norm gave the best result for the conditional 
simulation case. If the geometric mean were used 
instead, the heads would deviate from the expected 
heads by about 2 m near the wells. Some value 
between the arithmetic and the geometric means of 
riverbed leakance will give results close to the 
expected head values. The arithmetic mean of aeri- 
ally distributed recharge produced results with 
small deviations from the expected head values. 
These particular results may only apply to this 
modeled system, as the pumping pattern and mag- 
nitudes exhibited strong influences on zones of 
maximum head deviation. The implication of this 
work is that if an effective hydraulic conductivity 
is used in a simulation model, it must be selected 
for a particular set of wells and pumping rates. In 
an aquifer with significant pumping centers the 
best effective value for a two-dimensional uncon- 
fined flow model is most likely between the geo- 
metric and harmonic mean. If the wells are turned 
off, the effective hydraulic conductivity for that 
flow model reverts to the geometric mean. (Au- 
thor’s abstract) 
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In geological settings where the water table is a 
subdued replica of the ground surface, cokriging 
can be used to estimate the water table elevation at 
unsampled locations on the basis of values of water 
table elevation and ground surface elevation meas- 
ured at wells and at points along flowing streams. 
The ground surface elevation at the estimation 
point must also be determined. In the proposed 
method, separate models are generated for the 
spatial variability of the water table and ground 
surface elevation and for the dependence between 
these variables. After the models have been vali- 
dated, cokriging or minimum variance unbiased 
estimation is used to obtain the estimated water 
table elevations and their estimation variances. For 
the Pits and Trenches area near Oak Ridge Nation- 
al Laboratory, water table estimations along a 
linear section, both with and without the inclusion 
of ground surface elevation as a statistical predic- 
tor, illustrate the advantages of the cokriging 
model. (Author’s abstract) 
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A Laplace transform solution was obtained for the 
injection of a tracer in a well situated in a homoge- 
neous aquifer where steady, horizontal, radially 
convergent flow has been established due to pump- 
ing at a second well. The standard advection- 
dispersion equation for mass transfer was used as 
the controlling equation. For boundary conditions, 
mass balances that account for mixing of the tracer 
with the fluid residing in the injection and pumped 
wells were used. The derived solution, which can 
be adapted for either resident or flux-averaged 
concentration, is of practical use only from the 
pumped well. This problem is of interest because it 
is easily applied to field determination of aquifer 
dispersivity and effective porosity. Breakthrough 
curves were obtained by numerical inversion of the 
Laplace transform solution. It was found that 
tracer mixing with fluid in the pumped and injec- 
tion wells, especially in low-porosity aquifers, may 
have a significant influence on the shape of the 
tracer breakthrough curves. (Author’s abstract) 
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Pennsylvania State Univ., University Park. Dept. 
of Mineral Engineering. 

A. R. Piggott, and D. Elsworth. 

Water Resources Research WRERAO, Vol. 25, 
No. 3, p 457-462, March 1989. 10 fig, 3 tab, 21 ref. 





Descriptors: *Groundwater movement, *Geohy- 
drology, *Fracture permeability, *Model studies, 
*Hydrologic models, *Geologic fractures, Leak- 
age, ice flow, Rocks, Algorithms, Physical 
properties, Numerical analysis. 


Physical and numerical studies of transient flow in 
a model of discretely fractured rock are presented. 
The physical model is a thermal analogue to frac- 
tured media flow consisting of idealized disc- 
shaped fractures. The numerical model is used to 
predict the behavior of the physical model. The 
use of different insulating materials to encase the 
physical model allows the effects of differing leak- 
age magnitudes to be examined. A procedure for 
ee ee ae leakage parameters is doc- 
umented. ese parameters are used in forward 
analysis to predict the thermal response of the 
physical model. Knowledge of the leakage param- 
eters and of the temporal variation of boundary 
conditions are shown to be essential to an accurate 
prediction. Favorable agreement is illustrated be- 
tween numerical and physical results. The physical 
model provides a data source for the benchmark- 
ing of alternative numerical algorithms. (Author’s 
abstract) 
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When a permeable fracture separates two porous 
media, the transport of thermodynamic properties 
within the fracture may play an essential role in the 
overall behavior of the system. Alternatively, a 
clay lens separating two aquifers will dramatically 
affect the Y= and transport in the groundwater 
system, although the lens itself may be treated 
simply as an interface or intermedia zone. Equa- 
tions for describing flow and transport in multi- 
phase systems can be derived within the context of 
averaging theory. In some subsurface systems, the 
balance equations must be three dimensional in one 
portion of a domain of interest but need be only 
one or two dimensional in other regions (e.g., 
across clay lenses or within fractures). Conditions 
linking the dynamic processes among the different 
regions are typically obtained heuristically. Here, a 
general framework is presented within which the 
needed conditions may be derived systematically. 
Particular conditions for mass, momentum, chemi- 
cal species, and heat transfer are illustrated be- 
tween main porous media domains and both a 
permeable fracture and a semipermeable layer. The 
general techniques presented allow for a complete 
and rigorous analysis of multiphase systems that 
undergo jump changes in properties such as tem- 
perature, porosity, saturation, permeability. (Au- 
thor’s abstract) 
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The uneven flow distribution observed in a migra- 
tion experiment in the Stripa research mine is 
analyzed with a discrete fracture network model. 
Data on the measured inflow distribution and trace 
geometry in the experimental drift are the basic 
sources for estimation of the model parameters. 
Direct input data need to be analyzed in the net- 
work model. Detailed measurements of the inflow 
distribution in the experimental drift provided an 
opportunity to determine the model parameters 
through calibration in the network model. Calibra- 
tion was performed on the mean inflow, distribu- 
tion of flow, and trace geometry observed in the 
roof of the experimental drift. The simulation re- 
sults show that the model can be calibrated to 
produce an areal flow distribution that is consistent 
with the measured one. The uncertainties in the 
input are thus reduced, but different 
combinations of input data are still ible. The 
calibration simulations show that length of 
conductive fractures per area might be used as a 
calibration parameter. Simulations based on differ- 
ent combinations of fracture size and density but 
with the same length of conductive fracture traces 

produced similar flow distributions. The validity of 
the calibrated model is explored by predicting the 
flow into the boreholes at the experimental site. 
The resulting inflow distributions accord well with 
those measured in two of the three boreholes. The 
properties of the third borehole, which differ sub- 
stantially from the other two, could not be ex- 
plained by the simulation results. (Author’s ab- 


stract) 
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APPLICATION 
RITHM 


The solution to the finite element matrix-differen- 

tial equations resulting from the discretization of 
the groundwater flow equation is normally carried 
out by a finite difference approximation to the time 
derivative. The total computational effort in solv- 
ing a fluid flow problem is then directly related to 
the number of unknowns and the number of time 
steps required to obtain accurate and stable solu- 
tions. The Lanczos algorithm uses an orthogonal 
matrix transformation to reduce the finite element 
equations to a much smaller system of 
first-order differential equations. new system 
can be solved by a standard solution 
algorithm with very little metho effort. A 
matrix-vector multiplication is then used to obtain 
the original solution at desired time steps. The 
algorithm is used to accurately simulate the draw- 
down of synthetic two-dimensional aquifers, in- 
cluding ones with substantial iobedine conductivi- 
ty contrasts. The method affords an efficient means 
of solving large problems, particularly when time 
durations are long. (Author’s abstract) 
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WATER CYCLE—Field 2 
Groundwater—Group 2F 


A closed-form solution is obtained for flow to a 


illustrate the use of the solution for several particu- 
lar cases. (Author’s abstract) 
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An algorithm which allows the user to generate 
the input file by means of the triangular mesh of 
the plan and the lithological parameters along the 
a ce ae oe tne 
mesh is proposed. The is the representa- 
tion of the plan forthe ag ifer by means of a 
triangular mesh. In esmenheep, the code subdi- 
vides each triangular prism into many others ac- 
cording to the layers actually intersected by the 
prism. All the necessary information for the above 
said decomposition is obtained from the verticals 
subtended by the nodes of the plan mesh. The final 
tetrahedral decomposition generated by the code 
guarantees the conformity of the elements. This 
has shown applications to be very 
suitable for the input data generation of complex 
eee 
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Field 2—WATER CYCLE 


Group 2F—Groundwater 


Hydrogeological mapping and numerical simula- 
tion techniques were used to characterize the flow 
of groundwater in Ross Creek Basin. Forty per- 
cent of the basin’s groundwater is recharged in the 
Cypress Hills and discharged through local, inter- 
mediate, and regional flow systems at lower topo- 
graphic elevations north of the hills. The remain- 
ing 60 percent is recharged throu randomly 
distributed areas of restricted sizes. The similarity 
between the flow patterns mapped in the field and 
simulated numerically is an indication that the 
mapping technique is useful in determining 
groundwater flow patterns throughout the various 
climatic regions in the Alberta prairies. Ground- 
water discharge was found not to be restricted to 
the thalwegs of the main drainage ways, Ross and 
Gros Ventre Creeks, and their tributaries. Conse- 
quently, measurable base flow cannot represent the 
total discharge of groundwater, which is estimated 
to be 0.0001 cu m/s or 22% of the total precipita- 
tion in the basin. There is evidence that soil devel- 
opment has been influenced by groundwater in this 
area. (Author's abstract) 
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A method is developed for calculating groundwat- 
er a rates using the mass-balance equation, 
water table elevation data, estimates of the hydrau- 
lic conductivity, and aquifer thickness data, and 
have applied this method to produce a map of the 
recharge and discharge patterns for a groundwater 
basin in central Wisconsin. This recharge mapping 
method is simplified using a modified computer 
a, the USGS Modular Groundwater 

odel (McDonald and Harbaugh, 1984). The 
modeled recharge pattern compares favorably 
with a recharge map based on field observations. 
Because recharge rates are extremely sensitive to 
hydraulic conductivity, the magnitudes of the cal- 
culated rates are less reliable than the patterns of 
recharge and discharge areas. However, introduc- 
ing stream discharge data constrains the model to 
produce net recharge rates averaged over the basin 
that agree with estimates of the basin yield. Be- 
cause the method is insensitive to the position of 
lateral boundaries, it can be used to map recharge 
over areas within basins that are not physically 
bounded. Recharge maps made with this method 
can be used to design groundwater monitoring 
networks and as frameworks for interpreting geo- 
chemical or potentiometric data. (Author’s ab- 
stract) 
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The Chalk is the most important aquifer in Britain, 
yielding about 4000 ML/day rel aren s+ oe 
mainly for potable supplies. Sequential re-profiling 
of the Chalk. unsaturated zone at sites in Dorset, 
Cambridge and Norfolk has been carried out in an 
attempt to improve the understanding of solute 
movement and the prediction of future groundwat- 
er quality. Pore-water profiles of chloride, nitrate, 
and isotopes of oxygen and hydrogen, over periods 
of up to nine years, were evaluated in terms of 
transport mechanisms. Stable isotope profiles from 
Dorset provide evidence of the lack of major 
dispersion associated with unsaturated zone solute 
movement, since cyclic variations, reflecting the 
seasonal fluctuations in isotopic composition of 
rainfall are preserved down to 6 m depth. At the 
Cambridge site, pore water profiles for the stable 
isotopes corroborate the evidence for strongly dis- 
persive flow, inferred from the analysis to tritium 
profiles. Initial tritium profiles at the four sites 
investigated in West Norfolk suggest that solute 
movement exhibits more dual-porosity dispersion 
than at the Dorset site, but less so than at the 
Cambridge site. The transport of solutes and iso- 
topes through the Chalk unsaturated zone is com- 
plex and variable. However, the very high concen- 
trations of nitrate present in the unsaturated zone 
at sites of arable cultivation and the generally slow 
transit times through this zone still imply that 
nitrate concentrations in Chalk groundwater sup- 
plies will continue to rise slowly over wide areas 
of the unconfined Chalk aquifer for many years. 
(Author’s abstract) 
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Geochemical mixing theory suggests that the 
mixing of seawater and calcite-saturated fresh 
groundwater can result in a solution that is under- 
saturated with respect to calcite. Previous studies 
of the mixing of such waters in carbonate rocks 
along certain coastlines have indicated that this 
mixing effect may be ible for significant 
amounts of calcite dissolution and porosity devel- 
opment. Potential rates of porosity development 
by calcite dissolution are assessed by combining 
geochemical mixing theory with the hydrodyna- 
mics of freshwater-saltwater mixing zones in a 
coupled reaction-transport model. Results from the 
reaction-path model PHREEQE were used with a 
variable-density groundwater flow and solute- 
transport model to simulate an idealized cross- 
section of a coastal carbonate aquifer. Results of 
the simulations indicate that the dissolution process 
is sensitive to freshwater chemistry, groundwater 
velocities, and sea-level movement. Dissolution po- 
tential was evaluated at three field sites, and evi- 
dence from those sites is in agreement with 
the simulation results. Dissolution rates indicated 
by the model show that under the proper condi- 
tions, this dissolution mechanism can produce sig- 
nificant increases in porosity over relatively short 
spans of geologic time (tens of thousands of years). 
(Author’s abstract) 
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Water balance studies have been undertaken at a 
groundwater-discharge playa a fen “oe near 
Curtin Springs, in arid central Hydraulic 
calculations indicate that the groundwater inflow 
to the playa is about 2000 cu m/day. This is 
equivalent to evaporative discharge, integrated 
over the playa surface area (15 ian), of pan 49 
mm/yr. Lo he cavum cued eile 2b in Oo 





total evaporative discharge is about 275 mm/yr. 
Measured water losses from the playa surface 
during a 3-month dry period, July-September 1985, 
ranged from 0.28 to 0.45 mm/day. This is of the 
expected order of magnitude for the cooler half of 
the year. The rate of water loss is variable over the 
playa surface. The playa is surrounded by sand 
dunes. Monitoring of water level fluctuations indi- 
cates that annual rainfall events induce groundwat- 
er recharge in the playa-marginal zone where the 
water table is within 4 m of the ground surface. 
Evaporation from the playa has resulted in the 
development of highly saline brines, with density 
1.20 or more and containing more than 250 g/liter 
total dissolved solids. The brines are sodium chlo- 
ride waters with appreciable magnesium and sul- 
fate. At the playa margin, a transition zone has 
developed between saline regional groundwaters 
which underlie sand dunes, and the playa hypersa- 
line brines. Salt may be diffusing downwards be- 
neath the regional groundwaters. Gypsum is pre- 
cipitating in the playa. The effects of seasonal and 
longer term drought are shown by the develop- 
ment of gypsum fields on the playa bed and playa- 
marginal gypsum terraces which are later colo- 
nized by halophytic plants. Long-term reduction in 
groundwater head results in the vegetation of 
playas which, no longer actively discharging 
groundwater, become susceptible to alluviation or 
aeolian sand drift. Thus playas migrate by a proc- 
ess, playa capture, analogous to river capture, but 
induced by groundwater head decay. (Author’s 
abstract) 
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Hillslope soil moisture and groundwater fluxes at a 
site in south-central Ontario were examined during 
the 1986 spring snowmelt. Near-surface soil mois- 
ture was found to respond rapidly to the daily 
snowmelt cycle and a perched aquifer was formed 
in the latter stages of melt due to a progressive 
decrease in soil permeability with depth. The delay 
between the initiation of snowmelt and the produc- 
tion of an extensive perched aquifer appears to 
have resulted from microscale variations in wetting 
behavior induced by heterogeneity in soil texture 
and porosity. Subsequent additions of rainwater to 
the aquifer’s capillary fringe produced an upward 
extension of phreatic conditions into more permea- 
ble near-surface layers, resulting in increased 
groundwater contributions from the hillslope. Pre- 
vious studies indicate that saturation overland flow 
dominates the runoff response of catchments in this 
region during snowmelt; the present results suggest 
that much of the return flow component of this 
runoff mechanism is produced by these transient 
perched aquifers. The rapid formation of perched 
aquifers suggests that the initial water discharged 
from such aquifers may have the same isotopic 
signature as snowmelt water yet its chemistry may 
differ dramatically from that of the snowpack by 
virtue of its movement through the soil matrix. 
The presence and behavior of such perched 
aquifers may account for some of the discrepancies 
between observed chemical fluxes during snow- 
melt and those predicted using isotopic tracer re- 
sults. (Geiger-PTT) 
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Models of regional groundwater flow do not accu- 
rately predict pumping water levels in wells. Pre- 
vious workers have shown that, under several re- 
strictive assumptions, the predicted level is valid 
for a very large well with a radius of approximate- 
ly 0.2a, where a is the finite difference mesh spac- 
ing. This result is shown to be valid for time 
variant conditions, and for aquifers receiving re- 
charge. Methods of adjusting for water table and 
partially penetrating conditions are derived. Re- 
gional models place wells at nodes and so they 
only approximate to the distance between wells, 
and between wells and boundaries. Corrections for 
these approximations are derived. The various ad- 
justments to calculate pumping water levels in 
wells from regional model predictions are com- 
bined into an operations model to study a part of 
the Lima aquifer where there are 23 wells in 12 sq 
km. The performance of most wells is adequately 
reproduced. (Author’s abstract) 
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Lithological, petrophysical, and petrographical 
studies were conducted on four wells south of 
Beris Oasis. The Nubian sedimentation is of Post- 
tectonic deposition that took place over the uplift- 
ed Precambrian granitic basement and is Lower 
Cretaceous, whereas the uppermost variegated 
shales of the cap rock are Upper Cretaceous. The 
Nubian sandstones in the area south of Beris Oasis 
contain hematitic stains and/or fine granular authi- 
genic hematite, thin laminae of brown ferruginous 
quartzite also is recorded, denoting oxidizing con- 
ditions in the basement of deposition. Thin streaks 
of carbonaceous shales are found at different 
depths south of the Beris area; they may be taken 
to denote oscillations in sea level, and are responsi- 
ble for the change in oxidation-reduction potential 
during the deposition of the corresponding beds. 
Lithologic logs were interpreted together with the 
electric and micro-logs for the adjustment of the 
shale breaks, demonstrating that there are five 
water-bearing zones. These are mainly unfossilifer- 
ous orthoquartzites, separated from each other by 
impervious beds of siltstones, shales, and clays of 
varying thicknesses. Mechanical analyses were 
performed on 39 samples (18 core samples, 21 
cuttings), which were raised from four wells dug in 
the area south of Beris Oasis, Kharga Oases. Poros- 
ity and permeability tests were carried out on the 
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18 core samples only. Petrographic examination of 
a thin section of the subsurface Nubia sandstones in 
the South of Beris Oasis showed that the lithified 
rocks fall into three types, depending on the nature 
of the cement (siliceous or ferruginous) and on the 
amount of primary matrix, which is reorganized 
into iron oxides, microquartz, and muscovite 
flakes. Rounding of the quartz grains shows that 
transportation had a minor effect on the grain 
morphology and favors a fluviatile transporting 
agent. (Author’s abstract) 
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Hydrogeological studies at Figeh Springs sought 
to determine groundwater flow paths, storage and 
discharge units, and the maximum reliable yield. 
The project was designed to provide information 
upon which to base pumpage to augment low- 
season flows from the spring, which is the major 
water supply for the city of Damascus, Syria. As a 
basis for conclusion and recommendations, work 
included extensive surface geologic mapping, air 
photographic interpretation, a detailed well and 
spring inventory, and a quality of water sampling 
program. Geologic structural work including map- 
ping and jointing, faulting, and folding, and an 
analysis of their impact on groundwater move- 
ment. (Author’s abstract) 
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This report deals with the problem of the ground- 
water pollution caused by seawater intrusion into 
phreatic and confined aquifers of Gogo Island, 
Ehime Prefecture. Groundwater levels and chlo- 
ride ion concentrations in shallow wells were 
measured in five districts on Gogo Island from 
August 1983 to December 1984. High chloride ion 
concentrations far greater than 200 ppm, the stand- 
ard value of city water, were found in coastal 
regions of the Yura district--levels were very low 
in other districts. In the Yura district, groundwater 
levels and chloride ion concentrations in deep 
wells as well as tide levels were measured. Chlo- 
ride ion concentration profiles showed a rapid 
increase along the well-bottom. A modified Kishi 
and Inouchi model to analyze variations in the 
groundwater level and fresh-saltwater interface in 
response to the tide, was found to be applicable to 
a confined aquifer with an exponentially varying 
thickness. The thickness of the confined aquifer 
estimated from this analysis was in fairly good 
agreement with that obtained boring. (Author’s 
abstract) 
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A three-dimensional, steady state model simulating 
the effect of dispersion, is used to illustrate sea- 
water encroachment in the confined aquifers of the 
estuaries of the Naka River, Tokushima Prefecture, 
and the Kiki River, Ehime Prefecture, Japan. The 
magnitudes of the dispersion coefficients in these 
two regions together with those in other experi- 
mental and observational studies are reviewed 
from the viewpoint of the scale effect. The hori- 
zontal and vertical dispersion coefficients are 5 sq 
cm/sec and 5 to 0.5 sq cm/sec respectively, in the 
estuary of the Naka River, respectively. In the 
estuary of the Kiki River, the corresponding values 


are 0.2 sq cm/sec and 0.2 to 0.02 sq cm/sec, 
respectively. The groundwater level predicted 
with the dispersion model is almost the same as 
that predicted with the interface model, and about 
1.3 times the observed groundwater level. The 
ratio of the dispersion coefficient to the hydraulic 
conductivity is proportional to the thickness of the 
aquifer. This result is consistent with that attained 
by the hydraulic similitude. (Author’s abstract) 
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Intracell flow is important in modeling cells that 
contain both sources and sinks. Special attention is 
needed if recharge through the water table is a 
source. One method of modeling multiple sources 
and sinks is to determine the net recharge per cell. 
For example, for a model cell containing both a 
sink and recharge through the water table, the 
amount of recharge should be reduced by the ratio 
of the area of influence of the sink within the cell 
to the area of the cell. The reduction is the inter- 
cepted portion of the recharge. In a multilayer 
model this amount is further reduced by a pro; 
tion factor, which is a function of the depth of the 
flowlines from the water table boundary to the 
internal sink. A gaining section of a stream is a 
typical sink. The aquifer contribution to a gaining 
stream can be conceptualized as having two parts: 
the first part is the intercepted lateral flow from 
the water table and the second is the flow across 
the stream bed due to differences in head between 
the water level in the stream and the aquifer 
below. The amount intercepted is a function of the 
geometry of the cell, but the amount due to differ- 
ence in head across the stream bed is largely inde- 
pendent of cell geometry. A discharging well can 
intercept recharge through the water table within 
a model cell. The net recharge to the cell would be 
reduced in proportion to the area of influence of 
the well within the cell. The area of influence 
generally changes with time. Thus the amount of 
intercepted recharge and net recharge may not be 
constant with time. During periods when the well 
is not discharging there will be no intercepted 
recharge even though the area of influence from 
previous pumping may still exist. The reduction of 
net recharge per cell due to internal interception of 
flow will result in a model-calculated mass balance 
less than the prototype. Additionally the effective 
transmissivity along the intercell flow paths may 
be altered when flow paths are occupied by inter- 
cepted recharge. (See also W89-09891) (Author’s 
abstract) 
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Intercepted intracell flow, especially if the cell 
includes water table recharge and a stream (sink), 
can result in significant model error if not account- 
ed for. A procedure utilizing net flow per cell (Fn) 
that accounts for intercepted intracell flow can be 
used for both steady state and transient simulations. 
Germane to the procedure is the determination of 
the ratio of area of influence of the interior sink to 
the area of the cell (Ai/Ac). Ai is the area in which 
water table recharge has the potential to be inter- 
cepted by the sink. Determining Ai/Ac requires 
either a detailed water table map or observation of 
stream conditions within the cell. A proportioning 
parameter M, which is equal to 1 or slightly less 
and is a function of cell geometry, is used to 
determine how much of the water that has poten- 
tial for interception is intercepted by the sink 
within the cell. Also germane to the procedure is 
the determination of the flow across the streambed 
(Fs), which is not directly a function of cell size, 
due to difference in head between the water level 
in the stream and the potentiometric surface of the 
aquifer underlying the streambed. The use of Fn 
for steady state simulations allows simulation of 
water levels without utilizing head-dependent or 
constant head boundary conditions which tend to 
constrain the model-calculated water levels, an 
undesirable result if a comparison of measured and 
calculated water levels is being made. Transient 
simulations of streams usually utilize a head-de- 





pendent boundary condition and a leakance value 
to model a stream. Leakance values for each model 
cell can be determined from a steady state simula- 
tion, which used the net flow per cell procedure. 
For transient simulation, Fn would not include Fc. 
Also, for transient simulation it is necessary to 
check Fn at different time intervals because M and 
Ai/Ac are not constant and change with time. The 
procedure was used successfully in two different 
models of the aquifer system in the Ozarks. The 
use of Fn was essential to the two model studies 
because most model cells in both models contained 
water table recharge and multiple sinks. (See also 
W89-09890) (Author’s abstract) 
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The spatial variability of the head (H) in a two- 
dimensional flow in the vicinity of an impervious 
boundary was investigated. By representing H and 
the log transmissivity (Y) as space random function 
and by solving the flow equation, first-order, 
closed form, analytical expressions for the head 
variogram and the head-log transmissivity Y co- 
variance were developed. These expressions pro- 
vided the means to evaluate the influence of the 
boundary on the joint Y,H random field. The 
assumption of unbounded domain was examined 
and found to be a good approximation at distances 
larger than three log transmissivity integral scales 
from the boundary. By using conditional probabil- 
ities, a simple method to estimate the statistical 
moments close to the boundary was developed. It 
requires knowledge of the moments of Y and H in 
the unbounded domain only. The method com- 
pared favorably with the exact analytical solution. 


(Cassar-PTT) 
W89-09894 


EFFICIENT LAPLACE TRANSFORM SOLU- 
TION FOR MULTIAQUIFER SYSTEMS, 
Delaware Univ., Newark. Dept. of Civil Engineer- 


ing. 

A. H.-D. Cheng, and K. Ou. 

Water Resources Research WRERAO, Vol. 25, 
No. 4, p 742-748, April 1989. 8 fig, 29 ref. 


Descriptors: *Groundwater movement, *Aquifers, 
*Laplace equation, *Multiaquifer systems, *Sedi- 
mentary basins, Aquitards, Mathematical studies, 
Confined aquifers. 


An efficient numerical algorithm was developed 
for groundwater flow in multiaquifer systems. The 
method was based on Herrara’s formulation which 
eliminates the need of explicitly modeling aqui- 
tards. Laplace transform was applied to the gov- 
erning integrodifferential equations, which re- 
moves not only the time dependence in the solu- 
tion system but also the integral expression. The 
final system was a set of nontransient, linear partial 
differential equations in two spatial dimensions, a 
regular finite difference method was used for its 
solution. The solution in the Laplace transform 
domain was then inverted to the time domain using 
either a slow or a quick scheme depending on the 
requirement of speed and accuracy. Examples of a 
two-aquifer one-aquitard system involving radial 
and regional geometries was examined. (Author’s 
abstract) 

W89-09898 


DIRECT INVERSE PROBLEM IN AQUIFERS, 
Department of Scientific and Industrial Research, 
Wellington (New Zealand). Applied Mathematics 
Div. 

G. J. Weir. 

Water Resources Research WRERAO, Vol. 25, 


No. 4, p 749-753, April 1989. 1 fig, 12 ref. 


Descriptors: *Groundwater recharge, *Recharge, 
*Aquifers, *Mathematical studies, Galerkin 
method, Direct inverse problem, Reservoirs, Finite 
element method. 


Solution of the inverse problem for aquifers re- 
quires identification of a distributed parameter 
system. In addition to ill-posedness, the inverse 
problem may be underdetermined if recharge is 
treated as a spatially and temporally variable distri- 
bution parameter. Galerkin’s method was applied 
to a weak formulation of the direct inverse prob- 
lem, leading to a (possibly nonlinear) weighted 
least squares problem. Consideration of generic 
errors suggests that if the estimate for some deriva- 
tive of head contains a significant error on one 
element for all time, then significant estimation 
errors are possible for all nodes and for all reser- 
voir parameters. In contrast, if some derivative of 
head is small in some spatial region, for all time, 
causing the matrix to be inverted in the least 
squares algorithm to be nearly singular, then signif- 
icant estimation errors can occur in the corre- 
sponding reservoir parameters in that spatial 
region; although it is still possible that other reser- 
voir parameters in that region, as well as all reser- 
voir parameters elsewhere, may be satisfactorily 
estimated. (Author’s abstract) 

W89-09899 


SIMULATION OF FRACTIONATION OF C13 
DURING NONEQUILIBRIUM REACTIVE 
SOLUTE TRANSPORT IN GEOLOGIC SYS- 
TEMS: FORMULATION AND EXAMPLE CAL- 
CULATION, 

Lawrence Berkeley Lab., CA. Earth Sciences Div. 
J. Noorishad, C. L. Carnahan, and L. V. Benson. 
Water Resources Research WRERAO, Vol. 25, 
No. 4, p 754-756, April 1989. 1 fig, 7 ref. Depart- 
ment of Energy contract DE-AC03-76SF00098. 


Descriptors: *Tracers, *Carbon radioisotopes, 
*Geochemistry, *Solute transport, *Groundwater 
movement, *Groundwater dating, *Chemical reac- 
tions, *Isotope studies, Recharge, Groundwater re- 
charge, Carbonate rocks, Aquifers, CHMTRNS 
computer code, Dating. 


Equations of transport for the fractionating stable 
carbon isotope were formulated and implemented 
in a nonequilibrium reactive chemical transport 
code. These equations govern the variation of 
C13/C12 ratios arising from a nonequilibrium 
chemical reaction of flowing groundwater with 
carbonate rocks. Knowledge of the C13/C12 ratios 
aids in dating of groundwaters. (Cassar-PTT) 
W89-09900 


SOLUTION OF THE FLOW AT A CORNER 
PROBLEM WITH A STAGNATION ZONE, 
Illinois Univ., Urbana. Dept. of Agronomy. 

C. W. Boast, and P. Baveye. 

Water Resources Research WRERAO, Vol. 25, 
No. 4, p 757-763, April 1989. 6 fig, 31 ref. 


Descriptors: ‘*Waste disposal, *Groundwater 
movement, *Stagnant water, Mathematical studies, 
Aquifers, Waste disposal, Flow measurement. 


A method for determining the location of the 
stagnation boundary for a porous medium with 
jump-to-proportionality threshold gradient behav- 
ior is described and used to solve the flow at a 
corner boundary value problem. These deviations 
from Darcy behavior are significant because waste 
disposal sites would pose minimal risks if located in 
these stagnation zones. (Cassar-PTT) 

W89-09901 


CANCER MORTALITY IN U. S. COUNTIES 
WITH HAZARDOUS WASTE SITES AND 
GROUND WATER POLLUTION, 

Health Effects Research Lab., Research Triangle 
Park, NC. 

For primary bibliographic entry see Field 5C. 
W89-09902 


WATER CYCLE—Field 2 


Groundwater—Group 2F 


LIQUID CHROMATOGRAPHY APPLICA- 
TIONS TO DETERMINATION OF SORPTION 
ON AQUIFER MA 
William and Mary Coll., 
Inst. of Marine Science. 
W. G. MacIntyre, and T. B. Stauffer. 
Chemosphere CMSHAF, Vol. 17, No. 11, p 2161- 
2173, 1988. 3 fig, 3 tab, 27 ref. 


Descriptors: *Aquifers, *Sorption coefficients, 
*Liquid chromatography, *Organic compounds, 
*Pollutants, *Path of pollutants, Methylnaphtha- 
lene, Dichlorobenzene. 


Gloucester Point, VA. 


Sorption coefficients of 1-methylnaphthalene and 
1,2-dichlorobenzene in aqueous solution were 
measured on six aquifer materials by column chro- 
matography using frontal analysis. Possible prob- 
lems with using columns to determine sorption 
isotherms on soils and aquifer material were con- 
sidered in designing the apparatus and methods. 
Results were compared with those for similar sys- 
tems determined by the batch method, and were 
generally near 0.5 times the batch values. The 
order of sorption coefficients on the aquifer materi- 
als was the same for both methods. (Author’s 
abstract) 

W89-09992 


OF AQUIFER MICROBIAL 
IMMUNITIES TO THE BIODEGRADATION 
OF XENOBIOTIC COMPOUNDS: INFLUENCE 
= SUBSTRATE CO 


ADAPTATION 
CO; 


Now Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

For primary bibliographic entry see Field 5B. 
W89-10003 


GROUNDWATER UBIQUITY SCORE: A 
SIMPLE METHOD FOR ASSESSING PESTI- 
CIDE LEACHABILITY. 

Monsanto Agricultural "Products Co., St. Louis, 
MO. 


For primary bibliographic entry see Field 7B. 
W89-10022 


LINEAMENTS: SIGNIFICANCE, CRITERIA 
FOR DETERMINATION, AND VARIED EF- 
FECTS ON GROUND-WATER SYSTEMS: A 
CASE HISTORY IN THE USE OF REMOTE 
SENSING, 

Geological Survey, Albuquerque, NM. 

For primary bibliographic entry see Field 7B. 
W89-10116 


HYDROGEOLOGIC FRAMEWORK FOR 
GROUNDWATER PROTECTION, 

Wisconsin Univ.-Madison. Dept. of Geology and 
Geophysics. 

M. P. Anderson. 

IN: Planning for Groundwater Protection. Aca- 
demic Press, Inc., New York. 1987. p 1-27, 7 fig, 2 
tab, 50 ref. 


Descriptors: *Water quality control, *Path of pol- 
lutants, *Water pollution control, *Groundwater 
movement, *Groundwater management, *Hydro- 
logic cycle, Physical properties, Toxins, Water 
vapor, Glaciers, Unsaturated flow, Recharge, Ad- 
sorption, Chemical degradation, Hydrolysis, Over- 
draft, Porosity, Water pollution sources, Soil 
water. 


To understand the basic principles of groundwater 
occurrence and movement, it is necessary to appre- 
ciate the ways in which groundwater interacts 
with other kinds of water moving through the 
hydrologic cycle. Contamination of any part of the 
hydrologic cycle may lead to widespread prob- 
lems; however, it is important to recognize that 
there are natural mechanisms within the subsurface 
that can mitigate the effects of a pollutant source. 
The hydrologic cycle contains water in three 
states: liquid water, water vapor, and water tempo- 
rarily locked up in glaciers. The concern here is 
with liquid water which occurs in two forms: (1) 
subsurface water, which includes soil water and 





Field 2—WATER CYCLE 


Group 2F—Groundwater 


groundwater, and (2) surface water, which is found 
in streams, lakes, and the ocean. Water moves 
continuously through the hydrologic cycle and for 
this reason it is difficult to isolate the soil zone, 
groundwater zone, or surface water zone for indi- 
vidual analysis; all three zones are connected. 
Therefore, the groundwater hydrologist must also 
be knowledgeable about processes in the soil zone 
as well as surface water processes. Chemicals are 
transported through the unsaturated zone dis- 
solved in water that infiltrates at the land surface 
and percolates down to the water table. Hence, 
analysis of chemical movement requires an analysis 
of water movement in the unsaturated zone. Natu- 
ral defense mechanisms include physical processes 
(such as dilution of contaminated water with un- 
contaminated recharge water and mixing with un- 
contaminated water already present in the subsur- 
face), chemical processes (such as adsorption and 
precipitation), and biological processes (such as 
chemical degradation by bacteria), as well as decay 
and hydrolysis. Two types of groundwater moni- 
toring activities are important for groundwater 
planning and pen (1) protecting groundwat- 
er supplies from overdraft and (2) protecting 
groundwater from pollution. A more powerful 
analysis is possible when a mathematical model is 
used to quantify the movement of water and so- 
lutes in the subsurface. Major areas of uncertainty 
include quantifying the nature of heterogeneities 
present in aquifers and in soil profiles, quantifying 
groundwater recharge rates, identifying the kinds 
of chemical and biological reactions that occur in 
the subsurface, and quantifying these reactions for 
input to mathematical models. (See also W89- 
10123) (Fish-PTT) 

W89-10124 


LONG ISLAND CASE STUDY, 
Long Island Regional Planning Board, Hauppauge, 
NY. 


For pd bibliographic entry see Field 5G. 
W89-1012 


GROUND-WATER CONTAMINATION: 
METHODS. 

For primary bibliographic entry see Field 7A. 
W89-10153 


FIELD 


DEVELOPMENT OF EFFECTIVE GROUND- 
WATER SAMPLING PROTOCOLS, 
Illinois State Water Survey Div., 
Ground-Water Section. 

For primary bibliographic entry see Field 7B. 
W89-10154 


Champaign. 


QUALITY ASSURANCE GUIDELINES FOR 
GROUND-WATER INVESTIGATIONS: THE 
REQUIREMENTS, 

Environmental Monitoring Systems Lab., Las 
Vegas, NV. 

J. J. van Ee, and L. G. McMillion. 

IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 27-34, 2 tab, 3 ref. 


Descriptors: *Quality control, *Groundwater qual- 
ity, *Water quality, *Monitoring, *Standards, 
*Data acquisition, Groundwater pollution, Geo- 
physics, Groundwater management, Assessments, 
Air pollution, Hazardous wastes, Political aspects. 


The U.S. Environmental Protection Agency 
(EPA) is required to assess the quality of data that 
are collected in its research and monitoring pro- 
grams, and this requirement is meant to apply to 
established areas such as air and water pollution 
monitoring as well as to the emerging use of geo- 
physics i in groundwater investigations. The Agen- 
cy’s quality assurance requirements are outlined, 
and the ability to meet the requirements in ground- 
water investigations is examined. Suggestions are 
offered on how standards and standard methods 
can be developed, based upon the experiences ob- 
tained in the implementation of monitoring pro- 
grams in air pollution in the 1970s. The concept of 
reference and equivalent methods is compared in 
the monitoring of the air quality with the assess- 
ment of groundwater quality for the EPA. The 


applicability of quality assurance to the many and 
varied steps in a groundwater investigation is 
viewed with an emphasis given to geophysics. The 
lack of standard procedures and quality assurance 
guidelines for geophysical investigations of hazard- 
ous waste sites poses serious questions to the ac- 
ceptance of emerging disciplines for groundwater 
quality studies. (See also W89-10153) (Author’s 
abstract) 

W89-10155 


AVAILABILITY AND ACCESS TO GROUND- 
WATER-RELATED INFORMATION AND 
DATA, 

Tennessee Valley Authority, Knoxville. 

For primary bibliographic entry see Field 10A. 
W89-10156 


INTEGRATING GEOPHYSICAL AND HYDRO- 
GEOLOGICAL DATA: AN EFFICIENT AP- 
PROACH TO REMEDIAL INVESTIGATIONS 
OF CONTAMINATED GROUNDWATER, 
Toledo Univ., OH. Dept. of Geology. 

For primary bibliographic entry see Field 7C. 
W89-10157 


USE OF CONTROLLED SOURCE AUDIO 
MAGNETOTELLURICS (CSAMT) TO DELIN- 
EATE ZONES OF GROUND-WATER ’ CON- 
TAMINATION--A CASE HISTORY, 

Engineering Enterprises, Inc., Norman, OK. 

For primary bibliographic entry see Field 7B. 
W89-10161 


MODIFIED REVERSE-CIRCULATION AIR 
ROTARY DRILLING TECHNIQUE FOR DE- 
VELOPMENT OF OBSERVATION AND MON- 
ITORING WELLS AT GROUND-WATER CON- 
TAMINATION SITES, 

Clark (Edward E.) Engineers-Scientists, 
Miami, FL. 

For primary bibliographic entry see Field 8A. 
W89-10163 


Inc., 


MONITORING WELL CONSTRUCTION, AND 
RECOMMEND) 


ED PROCEDURES FOR 
DIRECT GROUNDWATER FLOW MEASURE- 
— USING A HEAT-PULSING FLOWME- 
K-V Associates, Inc., Falmouth, MA. 
For primary bibliographic entry see Field 8A. 
W89-10164 


DETERMINING WHETHER WELLS AND PIE- 
ZOMETERS GIVE WATER LEVELS OR PIE- 
ZOMETRIC LEVELS, 

Ecole Polytechnique, Montreal (Quebec). Dept. de 
Genie Mineral. 

For primary bibliographic entry see Field 7B. 
W89-10165 


CHEMICAL STABILITY PRIOR TO GROUND- 
WATER SAMPLING: A REVIEW OF CURRENT 
WELL PURGING METHODS, 

Acres International Ltd., Niagara Falls (Ontario). 
For primary bibliographic entry see Field 5A. 
W89-10171 


INVESTIGATIONS OF TECHNIQUES FOR 
PURGING GROUND-WATER MONITORING 
AND SAMPLING GROUND WATER 
FOR VOLATILE ORGANIC COMPOUNDS, 
National Council of the Paper Industry for Air and 
Stream Improvement, Inc., Kalamazoo, MI. Cen- 
tral-Lake States Regional Center. 
For primary bibliographic entry see Field 5A. 
W89-10172 


RECENT DEVELOPMENT OF DOWNHOLE 
WATER SAMPLERS FOR TRACE ORGANICS, 
For primary bibliographic entry see Field 7B. 
W89-10173 


FIELD EVALUATION OF SEVEN SAMPLING 
DEVICES FOR PURGEABLE ORGANIC COM- 
POUNDS IN GROUND WATER, 

Geological Survey, Trenton, NJ. 

For primary bibliographic entry see Field 7B. 
W89-10174 


HERMETICALLY ISOLATED SAMPLING 
METHOD FOR GROUND-WATER INVESTI- 
GATIONS, 

BAT Envitech A.B., Stockholm (Sweden). 

For primary bibliographic entry see Field 7B. 
W89-10175 


SAMPLING INTERAQUIFER CONNECTOR 
WELLS FOR POLONIUM-210: IMPLICA- 
TIONS FOR GROSS-ALPHA ANALYSIS, 
University of South Florida, Tampa. Dept. of 
Physics. 

For primary bibliographic entry see Field 5A. 
W89-10176 


MEASURING EFFECTS OF PERMEANT COM- 
POSITION ON PORE-FLUID MOVEMENT IN 
SOIL, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 7B. 
W89-10178 


METHODS FOR VIRUS SAMPLING AND 
ANALYSIS OF GROUND WATER, 

Arizona Univ., Tucson. Dept. of Nutrition and 
Food Science. 

For primary bibliographic entry see Field 5A. 
W89-10179 


ADSORPTION AND DEGRADATION OF EN- 
HANCED OIL RECOVERY CHEMICALS, 
National Inst. for Petroleum and Energy Research, 
Bartlesville, OK. 

For primary bibliographic entry see Field 5B. 
W89-10181 


MONITORING GROUND-WATER AND SOIL 
CONTAMINATION BY REMOTE FIBER 
SPECTROSCOPY, 

ST and E, Inc., Livermore, CA. 

For primary bibliographic entry see Field 5A. 
W89-10182 


APPLICATION OF A NEW TECHNIQUE FOR 
THE DETECTION AND ANALYSIS OF LOW 
CONCENTRATIONS OF CONTAMINANTS IN 
SOIL, 

Colorado School of Mines, Golden. Dept. of 
Chemistry and Geochemistry. 

For primary bibliographic entry see Field 5A. 
W89-10183 


FIELD EXPERIMENTAL METHODS _IN 
STRATIFIED AQUIFERS, 

Auburn Univ., AL. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5B. 
W89-10185 


FIELD INVESTIGATION OF A SMALL-DIAM- 
ETER, CYLINDRICAL, CONTAMINATED 
GROUNDWATER PLUME EMANATING 
FROM A PYRITIC URANIUM-TAILINGS IM- 
POUNDMENT, 

Morwijk Enterprises, Vancouver (British Colum- 
bia). 

For primary bibliographic entry see Field 5B. 
W89-10186 


GROUND-WATER MONITORING _ TECH- 
NIQUES FOR NON-POINT-SOURCE POLLU- 
TION STUDIES, 

South Dakota Dept. of Water and Natural Re- 
sources, Brookings. 

For primary bibliographic entry see Field 7A. 
W89-10187 





GROUND-WATER CONTAMINATION AND 
LAND MANAGEMENT IN THE KARST AREA 
OF NORTHEASTERN IOWA, 

Soil Conservation Service, Casper, WY. 

For primary bibliographic entry see Field 5G. 
W89-10188 


DETERMINING NONPOINT-SOURCE CON- 
TAMINATION BY AGRICULTURAL CHEMI 


Geological Survey, Miami, FL. 
For primary bibliographic entry see Field 5A. 
W89-10189 


GEOLOGIC AND FLOW-SYSTEM-BASED RA- 
TIONALE FOR GROUND-WATER SAMPLING, 
Agricultural Research Service, University Park, 
PA. Northeast Watershed Research Center. 

For primary bibliographic entry see Field 7A. 
W89-10190 


ARSENIC CONTAMINATION IN EAST-CEN- 
TRAL ILLINOIS GROUND WATERS, 

Illinois State Water Survey Div., Champaign. 
Aquatic Chemistry Section. 

For primary bibliographic entry see Field 5B. 
W89-10198 


RCRA GROUNDWATER MONITORING 
TECHNICAL ENFORCEMENT GUIDANCE 
DOCUMENT. 

Environmental Protection Agency, Washington, 
DC 


For primary bibliographic entry see Field 5G. 
W89-10202 


STUDY OF GROUNDWATER COLLOIDS AND 
THEIR ABILITY TO TRANSPORT RADIONU- 
CLIDES. 


Ytkemiska Inst., Stockholm (Sweden). 
For primary bibliographic entry see Field 7B. 
W89-10291 


CONTAMINATION OF TWO DIMENSIONAL 
AQUIFERS BY POLLUTANTS, 

International Centre for Theoretical Physics, Tri- 
este (Italy). 

For primary bibliographic entry see Field 7B. 
W89-10292 


PREDICTED IMPACTS TO THE GROUND- 
WATER AND COLUMBIA RIVER FROM AM- 
MONIATED WATER DISCHARGES TO THE 
216-A-36B CRIB, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5B. 
W89-10297 


AUTHIGENIC NONTRONITIC SMECTITE AS- 
SOCIATED WITH THE CREOSOTE WASTE 
PLUME, PENSACOLA, FLORIDA, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5B. 
W89-10315 


EVALUATION OF REPRODUCIBILITY OF 
ORGANIC CONTAMINANT CONCENTRA- 
TIONS IN GROUND WATER CONTAMINAT- 
ED BY WOOD-PRESERVING WASTES AT 
PENSACOLA, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5A. 
W89-10316 


EFFECTS OF CREOSOTE PRODUCTS ON 
THE Sarno GEOCHEMISTRY OF UNSTA- 
BLE CONSTITUENTS IN A SURFICIAL AQUI- 


FER, — 
Geological Survey, Reston, VA. 
For primary bibliographic entry see Field 5C. 


W89-10317 


ANAEROBIC BIODEGRADATION OF CREO- 
SOTE CONTAMINANTS IN NATURAL AND 
SIMULATED GROUND-WATER’ ECOSYS- 


TEMS, 

Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 5B. 
W89-10318 


FATE AND TRANSPORT OF CONTAMINANTS 
IN SEWAGE-CONTAMINATED GROUND 
WATER ON CAPE COD, oe 
Geological Survey, Boston, M 

For primary bibliographic aur ‘see Field 5B. 
W89-10319 


NATURAL-GRADIENT TRACER TEST = 
SAND AND GRAVEL: OBJECTIVE, 
Hee | AND OVERVIEW OF TRACER 


VEMENT, 
Veological Survey, Boston, MA. 


For primary bibliographic entry see Field 5B. 
W89-10320 


NATURAL-GRADIENT TRACER TEST IN 
SAND AND GRAVEL: RESULTS OF SPATIAL 
MOMENTS ANALYSIS, 

Geological Survey, Boston, MA 

For primary bibliographic entry see Field 5B. 
W89-10321 


NATURAL-GRADIENT TRACER TEST IN 
SAND AND GRAVEL: NONCONSERVATIVE 
TRANSPORT OF MOLYBDENUM, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5B. 
W89-10322 


NATURAL-GRADIENT TRACER TEST IN 
SAND AND GRAVEL: PRELIMINARY RE- 
SULTS OF LABORATORY AND FIELD MEAS- 
UREMENTS OF HYDRAULIC CONDUCTIVI- 


TY, 

Geological Survey, Boston, MA. 

For primary bibliographic entry see Field 5B. 
W89-10323 


DEVELOPMENT OF TECHNIQUES TO MEAS- 
URE IN SITU RATES OF MICROBIAL PROC- 
ESSES IN A CONTAMINATED AQUIFER, 
Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5B. 
W89-10324 


TRANSPORT OF BACTERIA THROUGH A 
CONTAMINATED FRESHWATER AQUIFER, 
Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 5B. 
W89-10325 


IMPORTANCE OF CLOSE-INTERVAL VERTI- 
CAL SAMPLING IN DELINEATING CHEMI- 
CAL AND MICROBIOLOGICAL GRADIENTS 
IN GROUND-WATER ye 

Geological Survey, Denver, C 

For primary bibliographic “a see Field 7A. 
W89-10326 


CONCEPTUAL CHEMICAL PROCESS MODEL 
FOR SEWAGE CONTAMINATION OF A SAND 
AND GRAVEL AQUIFER, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5B. 
W89-10327 


PRELIMINARY ONE-DIMENSIONAL SIMU- 
LATION OF AMMONIUM AND NITRATE IN 
THE CAPE COD SEWAGE PLUME, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field SB. 
W89-10328 


WATER CYCLE—Field 2 
Groundwater—Group 2F 


INFLUENCE OF GEOCHEMICAL HETERO- 
GENEITY IN A SAND AND GRAVEL AQUI- 
FER ON THE TRANSPORT OF NONIONIC 
ORGANIC SOLUTES: METHODS OF SEDI- 
MENT CHARA TION, 

Geological Survey, Denver, CO. 


For primary bibliographic entry see Field 5B. 
W89-10329 


ROLE CATION EXCHANGE IN THE TRANS- 
PORT OF AMMONIUM AND NITRATE IN A 
SEWAGE-CONTAMINATED AQUIFER, 
Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5B. 
W89-10330 


MOVEMENT AND FATE OF CRUDE OIL 
CONTAMINANTS IN THE SUBSURFACE EN- 
VIRONMENT AT BEMIDJI, MINNESOTA, 
Geological Survey, St. Paul, MN. 

For primary bibliographic entry see Field 5B. 
W89-10331 


SEDIMENTARY AND POST-DEPOSITIONAL 


MINNESOT. 

State Univ. of New York Coll. at Plattsburgh. 
D. A. Franzi. 
IN: U.S. Geological Survey Program on Toxic 

Waste--Ground-Water Contamination: Proceed- 
ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and Open File Report Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p C-7. 


Descriptors: *Glacial aquifers, *Aquifer character- 
*Minnesota, *Groundwater pollution, Path 
of pollutants, Fate of pollutants, Oil spills. 


The Bemidji research site is located on a pitted and 
regionally dissected outwash plain bordered on the 
north by a moraine complex and on the south and 
west by a low-relief, till-veneered upland. Four 
glacial lithofacies associations, each of which con- 
tains a diamicton unit and genetically related strati- 
fied deposits, are recognized on the basis of well- 
log data and surface morphostratigraphic relation- 
ships. The surficial aquifer is composed of ice- 
contact stratified drift and outwash that range in 
texture from moderately well sorted to poorly 
sorted sand. A regionally extensive till layer, at 
depths of 23-31 m near the crude oil spill site, 
forms the base of the surficial aquifer. The hydro- 


related to the formation of 
reconstructions from surface 
morphological relationships, test drilling, and 
ground-penetrating-radar surveys indicate that 
kettle development occurred before, during, and 
after outwash deposition. An important effect of 
this process is the development of locally thick 
accumulations of coarse-grai outwash associat- 
ed with high-angle faults and zones of disrupted 
bedding. Small bodies of fine-grained sediment 
within the outwash sequence may represent over- 
bank deposits or represent local accumulations in 
abandoned channels or isolated kettle depressions. 
(See also W89-10313) (Rochester-PTT) 
W89-10332 


EFFECTS OF LOCAL HYDRAULIC DISCONTI- 
NUITIES ON THE TRANSPORT OF CRUDE- 
OIL RESIDUALS IN GROUND WATER, BE- 
MIDJI, MINNESOTA, RESEARCH SITE, 
Geological Survey, St. Paul, MN. 

For primary bibliographic entry see Field 5B. 
W89-10333 


BULK AND DISTRIBUTED PARAMETER 
MASS-TRANSFER MODELS FOR DETERMI- 
NATION OF THE SOURCE STRENGTH AT AN 
OIL SPILL/GROUND-WATER INTERFACE, 
Minnesota Univ., Minneapolis. 

For primary bibliographic entry see Field SB. 
W89-10334 
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GEOCHEMICAL FACIES AND MINERAL DIS- 
SOLUTION, BEMIDJI, MINNESOTA, RE- 
SEARCH SITE, 

Syracuse Univ., NY. 

For primary bibliographic entry see Field 5B. 
W89-10335 


METAL PARTITIONING IN AQUIFER SEDI- 
MENTS, BEMIDJI, MINNESOTA, RESEARCH 
SITE, 

Syracuse Univ., NY. 

For primary bibliographic entry see Field 5B. 
W89-10336 


SOLID PHASE STUDIES OF AQUIFER SEDI- 
MENTS, BEMIDJI, MINNESOTA, RESEARCH 
SITE, e 

Syracuse Univ., NY. 

For primary bibliographic entry see Field 5B 
W89-10337 


COMPOSITION AND FATE OF HYDROCAR- 
BONS IN A SHALLOW GLACIAL-OUTWASH 
AQUIFER, 

Geological Survey, Reston, VA. 

For primary bibliographic entry see Field 5B. 
W89-10338 


MICROBIAL OXIDATION OF PETROLEUM 
VAPORS IN THE UNSATURATED ZONE, 
Geological Survey, St. Paul, MN. 

For primary bibliographic entry see Field 5B. 
W89-10339 


TRANSPORT AND FATE OF MONOAROMA- 
TIC HYDROCARBONS IN THE SUBSURFACE, 
BEMIDJI, MINNESOTA, RESEARCH SITE, 
Massachusetts Univ. at Boston. Environmental Sci- 
ence Program. 

For primary bibliographic entry see Field 5B. 
W89-10340 


NONVOLATILE ORGANIC ACIDS’ IN 
GROUND WATER CONTAMINATED WITH 
CRUDE OIL, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5B. 
W89-10341 


MICROBIAL DEGRADATION OF PETROLE- 
UM IN SUBSURFACE ENVIRONMENTS, BE- 
MIDJI, MINNESOTA, RESEARCH SITE, 
Bemidji State Univ., MN. Center for Environmen- 
tal Studies. 

For primary bibliographic entry see Field 5B. 
W89-10343 


MOVEMENT AND FATE OF CHLORINATED 
SOLVENTS IN GROUND WATER: PRELIMI- 
NARY RESULTS AND FUTURE RESEARCH 
PLANS, 

Geological Survey, Trenton, NJ. 

For primary bibliographic entry see Field 5B. 
W89-10344 


ACID GROUND-WATER CONTAMINATION 
FROM COPPER MINING NEAR GLOBE, ARI- 
ZONA: I. OVERVIEW, 

Geological Survey, Tucson, A AZ. 


For primary bibliographic entry see Field 5B. 
W89-10345 


ACIDIC GROUND-WATER CONTAMINATION 
FROM COPPER MINING NEAR GLOBE, ARI- 
ZONA: II. NEUTRALIZATION CAPACITY OF 
ALLUVIUM, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5B. 
W89-10346 


GASOLINE AND DIESEL-OIL CONTAMINA- 
TION OF GROUND WATER AT YAKIMA, 


WASHINGTON: SITE DESCRIPTION AND RE- 
SEARCH GOALS, 

Geological Survey, Tacoma, WA. 

For primary bibliographic entry see Field 5B. 
W89-10348 


MOVEMENT AND FATE OF AGRICULTURAL 
CHEMICALS IN THE SURFACE AND SUB- 
SURFACE ENVIRONMENTS AT THE PLAINS 
WATERSHED RESEARCH SITE, SOUTH- 
WESTERN GEORGIA, 

Geological Survey, Doraville, GA. 

For primary bibliographic entry see Field 5B. 
W89-10349 


FIELD COMPARISON OF DOWNHOLE AND 
SURFACE SAMPLING DEVICES FOR PUR- 
GEABLE ORGANIC COMPOUNDS _IN 
GROUND WATER, 

Geological Survey, Trenton, NJ. 

For primary bibliographic entry see Field 7B. 
W89-10350 


COMPARATIVE TEST OF TWO SAMPLING 
DEVICES FOR OBTAINING PURGEABLE OR- 
GANIC COMPOUNDS FOR GROUND-WATER 
WELLS, 

Geological Survey, Miami, FL. 

For primary bibliographic entry see Field 7B. 
W89-10351 


CONSIDERATION OF THE FLOW SYSTEM IN 
COLLECTION AND INTERPRETATION OF 
GROUND-WATER QUALITY SAMPLES, 
Geological Survey, Reston, VA. 

For primary bibliographic entry see Field 7B. 
W89-10352 


USE OF CARBON-13 NUCLEAR MAGNETIC 
RESONANCE SPECTROSCOPY IN THE 
ANALYSIS OF COMPLEX SAMPLES OF EN- 
VIRONMENTAL INTEREST, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5A. 
W89-10353 


ADSORPTION OF SELENIUM BY IRON AND 
MANGANESE OXIDES: ENVIRONMENTAL 
IMPLICATIONS, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5B. 
W89-10354 


DISTRIBUTION OF ARSENIC AND HEAVY 
METALS IN A CONTAMINATED ALLUVIAL 
AQUIFER, MILLTOWN, MONTANA, 
Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5B. 
W89-10355 


RECONNAISSANCE APPRAISALS OF AN- 
THROPOGENIC EFFECTS ON REGIONAL 
GROUND-WATER QUALITY, 

Geological Survey, Pueblo, CO. 

For primary bibliographic entry see Field 5B. 
W89-10356 


STATISTICAL ANALYSIS OF GROUND 
WATER CONTAMINATION OF THE ALERT 
APRON AND NORTHERN LANDFILL AREAS 
OF WURTSMITH AFB, MICHIGAN, 

Ohio State Univ., Columbus. Dept. of Statistics. 
For primary bibliographic entry see Field 5B. 
W89-10368 


AIR STRIPPERS AND THEIR EMISSIONS 
CONTROL AT SUPERFUND SITES, 
Environmental Protection Agency, Cincinnati, 
OH. Hazardous Waste Engineering Research Lab. 
For primary bibliographic entry see Field 5F. 
W89-10369 


PRELIMINARY DEVELOPMENT OF A FIBER 
OPTIC SENSOR FOR TNT, 

New Hampshire Univ., Durham. Dept. of Physics. 
For primary bibliographic entry see Field 5A. 
W89-10370 


INSTALLATION RESTORATION PROGRAM 
PHASE __ II-CONFIRMATION/QUANTIFICA- 
TION, STAGE 1, VOLUME 1: SELFRIDGE AIR 
NATIONAL GUARD BASE, MACOMB 
COUNTY, MICHIGAN. 

Weston (Roy F.), Inc., West Chester, PA. 

For primary bibliographic entry see Field 5B. 
W89-10373 


INSTALLATION RESTORATION PROGRAM 
PHASE _ II-CONFIRMATION/QUANTIFICA- 
TION STAGE 1. BUCKLEY AIR NATIONAL 
GUARD BASE, COLORADO. 

Dames and Moore, Park Ridge, IL. 

For primary bibliographic entry see Field 5B. 
W89-10386 


INSTALLATION RESTORATION PROGRAM 
PHASE _ II-CONFIRMATION/QUANTIFICA- 
TION. STAGE 1: FINAL REPORT FOR 
UNITED STATES AIR FORCE PLANT NO. 59, 
JOHNSON CITY, NEW YORK. 

Hart (Fred C.) Associates, Inc., New York. 

For primary bibliographic entry see Field 5B. 
W89-10387 


INSTALLATION RESTORATION PROGRAM 
PHASE _ II-CONFIRMATION/QUANTIFICA- 
TION, STAGE 1. FINAL REPORT FOR BUR- 
LINGTON AIR NATIONAL GUARD BASE, 
BURLINGTON, VERMONT. 

Weston (Roy F.), Inc., West Chester, PA. 

For primary bibliographic entry see Field 5B. 
W89-10399 


GEOLOGIC STRUCTURE AND ALTITUDE OF 
THE TOP MINNELUSA FORMATION, 
NORTHEASTERN BLACK HILLS, SOUTH 
DAKOTA, 

Geological Survey, Huron, SD. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
W89-10407 


CHRONOLOGY OF DIVING ACTIVITIES AND 
UNDERGROUND SURVEYS IN DEVILS HOLE 
AND DEVILS HOLE CAVE, NYE COUNTY, 
NEVADA, 1950-86, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7B. 
W89-10408 


GEOHYDROLOGY OF THE FURNACE CREEK 
BASIN AND VICINITY, BERKS, LANCASTER, 
AND LEBANON COUNTIES, PENNSYLVA- 


NIA, 

Geological Survey, Malvern, PA. Water Re- 
sources Div. 

L. D. Cecil. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 87-4218, 
1988. 38p, 10 fig, 12 tab, 18 ref. 


Descriptors: *“Groundwater resources, *Geohydro- 
logy, *Groundwater budget, *Pennsylvania, 
Groundwater availability, Surface water availabil- 
ity, Water yield. 


A study of the water resources of the Furnace 
Creek basin and vicinity was conducted by the 
U.S. Geological Survey from October 1982 to 
September 1985. Although all water resources in 
the area were studied, the primary focus was on 
the geohydrology. The Furnace Creek basin is an 
area of 8.95 sq mi, about three-fourths of which is 
underlain by metamorphic rocks of low permeabil- 
ity. Reported yields for 14 wells in these rocks 





range from 1 to 60 gal/min (gallons per minute) 
with a median of 7.5 gal/min. Groundwater dis- 
charge for 4.18 sq mi underlain by Precambrian 
granitic and hormblende gneiss averaged 869,000 
gal/day/sq mi between October 1983 and Septem- 
ber 1985. Theoretically about 3,630,000 gal/day 
could be pumped from wells in this area on a 
sustained basis; however, pumping this amount 
would have major adverse effects on streamflow. 
A water budget analysis for March 1984 to Febru- 
ary 1985 showed that precipitation was 52.16 
inches, streamflow was 26.38 inches, evapotran- 
spiration was 29.29 inches, groundwater storage 
decreased by 5.94 inches and diversions made by 
Womelsdorf-Robesonia Joint Authority for water 
supply were 2.43 inches. Precipitation during this 
period was above normal. Four of 19 wells sam- 
pled for water quality had iron, manganese, or 
nitrate concentrations above the U.S. Environmen- 
tal Protection Agency’s recommended limits. The 
crystalline rocks in the study area yield soft to 
hard water that is generally acidic. (USGS) 
W89-10409 


GROUNDWATER LEVELS IN ARKANSAS, 
SPRING 1988, 

Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-10415 


GEOHYDROLOGY AND DIGITAL SIMULA- 
TION OF THE GROUNDWATER FLOW 
SYSTEM IN THE UMATILLA PLATEAU AND 


Geological Survey, Portland, OR. Water Re- 
sources Div. 

A. Davies-Smith, E. L. Bolke, and C. A. Collins. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 87-4268, 
1988. 72p, 25 fig, 1 tab, 36 ref. 


Descriptors: *Groundwater movement, *Geohy- 
drology, *Model studies, *Oregon, *Basalts, *Hy- 
drogeologic units, *Columbia Plateau, Simulation 
analysis, Groundwater flow model, Aquifers, Aq- 
uifer characteristics. 


The Columbia Plateau is underlain by massive 
basalt flows, with a composite thickness of about 
10,000 ft. Structural features within the study area 
include a series of anticline-syncline pairs. The 
main avenues of groundwater movement in the 
basalt are the interflow zone between basalt flows. 
Individual interflow zones may be rather extensive 
in the lateral direction and are largely isolated 
from overlying and underlying interflows by 
poorly permeable basalt flow centers. Four 
aquifers were defined for this study. The upper- 
most aquifer (layer 1) consists of unconsolidated 
deposits of gravel, sand, silt, and clay that overlie 
the basalt: layer 2 consists of the Saddle Mountains 
Basalt, layer 3 the Wanapum Basalt, and layer 4 
consists of the upper thousand ft of Grande Ronde 
Basalt. Recharge to the groundwater system is 
from precipitation, leakage from streams, and seep- 
age from surface water irrigation. Natural dis- 
charge of aquifers is principally to streams. Dis- 
charge by groundwater pumpage from the study 
area ranged from Ey 2,000 acre-ft in 
1950 to 144,000 acre-ft in 1980. About 85% of the 
total pumpage in 1980 was from the Oregon part of 
the study area. Water level declines of over 300 ft 
occur locally in parts of the study area. (USGS) 
W89-10416 


WATER RESOURCES OF BORREGO VALLEY 
AND VICINITY, SAN DIEGO COUNTY, CALI- 
FORNIA: PHASE 2--DEVELOPMENT OF A 
GROUNDWATER FLOW MODEL, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

H. T. Mitten, G. C. Lines, C.E. Berenbrock, and 
T. J. Durbin. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $5.50, microfiche $4.00. USGS Water-Re- 
sources Investigations Report 87-4199. 1988. 27p, 


13 fig, 3 tab, 5 ref. 


Descriptors: *California, *Model studies, *Water 
table decline, *Finite element method, Mathemati- 
cal models, Groundwater basins, Unconsolidated 
aquifers, Pumpage, Recharge, Groundwater move- 
ment, Groundwater budget. 


Because of the imbalance between recharge and 
pumpage, groundwater levels declined as much as 
100 ft in some areas of Borrego Valley, California 
during drinking 1945-80. As an aid to analyzing the 
effects of pumping on the groundwater system, a 
three-dimensional finite-element groundwater flow 
model was developed. The model was calibrated 
for both steady-state (1945) and transient-state 
(1946-79) conditions. For the steady-state calibra- 
tion, hydraulic conductivities of the three aquifers 
were varied within reasonable limits to obtain an 
acceptable match between measured and computed 
hydraulic heads. Recharge from streamflow infil- 
tration (4,800 acre-ft/yr) was balanced by comput- 
ed evapotranspiration (3,900 acre-ft/yr) and com- 
puted subsurface outflow from the model area (930 
acre-ft/yr). For the transient state calibration, the 
volumes and distribution of net groundwater 
pumpage were estimated from land-use data and 
estimates of consumptive use for irrigated crops. 
The pumpage was assigned to the appropriate 
nodes in the model for each of seventeen 2-year 
time steps representing the period 1946-79. The 
specific yields of the three aquifers were varied 
within reasonable limits to obtain an acceptable 
match between measured and computed hydraulic 
heads. Groundwater pumpage input to the model 
was compensated by declines in both the computed 
evapotranspiration and the amount of groundwater 
in storage. (USGS) 

W89-10427 


AQUIFER-TEST EVALUATION AND POTEN- 
TIAL EFFECTS OF INCREASED GROUND- 
WATER PUMPAGE AT THE STOVEPIPE 
WELLS HOTEL AREA, DEATH VALLEY NA- 
TIONAL MONUMENT, CALIFO! 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 


For primary bibliographic entry see Field 4B. 
W89-10430 


GROUNDWATER G 


EOCHEMISTRY OF THE 
ALBUQUERQUE-BELEN BASIN, 
NEW MEXI 


ico, 
Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 
For primary bibliographic entry see Field 2K. 
W89-10431 


SIMULATED EFFECTS OF GROUNDWATER 


ALIFORNIA, 
Geological Survey, Sacramento, CA. Water Re- 
sources Div. 


For error bibliographic entry see Field 4B. 
W89-10432 


GROUNDWATER CONDITIONS IN THE 
ANZA-TERWILLIGER AREA, WITH EMPHA- 
SIS ON THE CAHUILLA INDIAN RESERVA- 
TION, RIVERSIDE COUNTY, CALIFORNIA, 
1973-86, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 


For primary bibliographic entry see Field 4B. 


WATER RESOURCES APPRAISAL OF THE 
MOUNT SHASTA AREA IN NORTHERN CALI- 
FORNIA, 1985, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 


For primary bibliographic entry see Field 2E. 
W89-10435 


GEOHYDROLOGY AND MATHEMATICAL 
SIMULATIONS OF THE PAJARO VALLEY 
AQUIFER SYSTEM, SANTA CRUZ AND MON- 
TEREY COUNTIES, CALIFORNIA, 


WATER CYCLE—Field 2 
Groundwater—Group 2F 


Geological Survey, Sacramento, CA. Water Re- 
sources Div. 


M. J. Johnson, C. J. Londquist, J. Laudon, and H. 
T. Mitten. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, A CO 80225; 

copy $10.25, microfiche $4.00. USGS Water 
sources Investigations Report 87-4281, 1988. 62p, 


28 fig, 5 tab, 34 ref. 
Descriptors: *Model studies, *Finite difference 
*Groundwater level, *Geohydrology, 
*Mathematical models, ‘California, Coastal 
aquifers, Pajaro River, Pajaro Valley, Pumpage, 
— aquifers, Water levels, Watson- 
e. 


Groundwater development has resulted in lowered 
water levels and seawater intrusion in the Pajaro 
Valley, California. An investigation was undertak- 
en to describe the geohydrology of the groundwat- 
er flow system and to evaluate the response of the 
system to pumping stresses by using a mathemati- 
cal model. The aquifer system consists of three 
— The lower aquifer is in fluvial sequences 
° Aromas Sand below interbedded 
clay layers. The middle aquifer is in fluvial 
and lower eolian sequence of Aromas and in 
overlying basal gravels in terrace — and 
alluvium. Weathered soil zones in the Aromas 
dahon ovals ue alate tate tr coe 
alluvium overlie the middle aquifer. 

aquifer is actually many discontinuous water — 
ing zones in the Aromas Sand, terrace deposits, 
alluvium, and dune sand. The three aquifers are 
represented in the mathematical model by three 
model layers separated by two confining layers. 
Model-generated water budgets for the 11-year 
simulation period show that storage decreased by 
23,000 acre-ft, mostly during the 1976-77 pad 
The calibrated model can simulate, with acceptable 
accuracy, both semiannual and long-term trends of 
potentiometric heads in parts of the lower and 
middle layers. (USGS) 

W89-10436 


PRELIMINARY EVALUATION OF THE HY- 
DROGEOLOGIC SYSTEM IN OWENS 
VALLEY, CALIFORNIA, 

ar. Survey, Sacramento, CA. Water Re- 
sources Di 

W.R. Dentin. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; 

copy $12.25, microfiche $4.00. USGS Water. 
sources Investigations Report 88-4003, 1988. 6p, 
fig, 3 tab, 31 ref. 


Descriptors: *Groundwater movement, *Owens 
Valley, *California, *Model studies, Mathematical 
models, Geohydrology, Water levels, Water use, 
Water budget, Hydrologic budget. 


A preliminary, two-layer, steady-state, groundwat- 
er flow model was used to evaluate present data 
and hydrologic ——_ of Owens Valley, Califor- 
nia. Simulations of the groundwater system indi- 
cate that areas where water levels are most affect- 
ed by changes in recharge and discharge are near 
toes of alluvial fans and along the edge of 

ble volcanic deposits. Sensitivity analysis for each 
model parameter shows that steady state simula- 
tions are most sensitive to uncertainties in evapo- 
transpiration rates. Tungsten Hills, Poverty Hills, 
and Alabama Hills were found to act as virtually 
impermeable barriers to groundwater flow. Accu- 
rate simulation of the groundwater system between 
Bishop and Lone Pine appears to be possible with- 
out simulating the groundwater system in Round 
Valley, near Owens Lake, or in aquifer materials 
more than 1,000 ft below land face. Although 
vast amounts of geologic and hydrologic data have 
been collected for Owens Valley, many parts of 
the hydrogeologic system have not been defined 
with sufficient detail to answer present water man- 
agement questions. Location and extent of geolog- 
ic materials that impede the vertical movement of 
water are poorly documented. The likely range of 
aquifer characteristics, except vertical hydraulic 
conductivity, is well known, but spatial distribu- 
tion of these characteristics is not well document- 





Field 2—WATER CYCLE 


Group 2F—Groundwater 


ed. A set of consistent water budgets is needed, 
including one for surface water, groundwater, and 
the entire valley. The largest component of previ- 
ous water budgets (evapotranspiration) is largely 
unverified. More definitive estimates of local gains 
and losses for Owens River are needed. Although 
groundwater pumpage from each well is measured, 
the quantity of withdrawal from different zones of 
permeable material has not been defined. (USGS) 
W89-10437 


BIBLIOGRAPHY OF REPORTS ON THE HY- 
DROLOGY OF OKLAHOMA PREPARED BY 
THE U.S. GEOLOGICAL SURVEY AND COOP- 
ERATING AGENCIES, 1901-88, 

Geological Survey, Oklahoma City, OK. Water 
Resources Div. 

For primary bibliographic entry see Field 10C. 
W89-10438 


HYDROGEOLOGIC AND GEOTECHNICAL 

PROPERTIES OF PLEISTOCENE MA’ 

IN NORTH-CENTRAL WISCONSIN, 

Wisconsin Univ.-Madison. Dept. of Geology and 

Geophysics. 

M. A. Muldoon, K. R. Bradbury, D. M. 

Mickelson, and J. W. Attig. 

Available from National Technical Information 

Service, Springfield, VA 22161 as PB89-162259/ 

AS, price codes: A04 in paper copy, AO1 in micro- 

fiche. Wisconsin Water Resources Center, Madi- 

4 Technical Report, WIS WRC 88-03, 1988. 
19 fig, 6 tab, 42 ref. USGS contract 14-08- 

0001-61085 USGS project 61053-03. 


Descriptors: *Aquifers, ‘Glacial aquifers, 
*Groundwater, *Geotechnical properties, *Stratig- 
raphy, *Hydrogeologic properties, Groundwater 
movement, Permeability, Porosity, Hydraulic con- 
ductivity, Piezometer tests, Grain size, Till units, 
Shear strength, Compressive strength, Pleistocene 
units. 


Glacial materials cover most of Wisconsin and 
play an important role in groundwater investiga- 
tions and geotechnical projects. A lithostratigra- 
phic framework for the Pleistocene units in Wis- 
consin outlines the extent and physical characteris- 
tics of the Pleistocene units; these hydrogeologic 
and geotechnical properties of the units, however, 
are not as well defined. Hydrogeologic and geo- 
technical properties were determined for four prel- 
ate Wisconsin till units that occur in western Mara- 
thon County. The till units are contained within 
the Medford and Edgar Members of the Marathon 
Formation and the Bakerville and Merrill Mem- 
bers of the Lincoln Formation. Hydraulic conduc- 
tivity, P200, Atterberg limits, unconfined compres- 
sive strength, and shear strength parameters were 
determined for each till unit. A characteristic value 
and the range of values were determined for each 
unit and the variation in properties was compared 
to the grain-size variability of each unit. The geo- 
metric means of the laboratory-measured conduc- 
tivities for each formation are 2.5 to 3 orders of 
magnitude less than field-measured conductivities. 
Grain-size estimates of the geometric mean hy- 
draulic conductivity of each till unit range over 
four orders of magnitude. The Marathon Forma- 
tion tills are classified as inorganic silt and clay of 
low plasticity, while the Lincoln Formation tills 
range from silty sand to inorganic silt of low 
plasticity. The shear strength parameters indicate 
that the Medford Member till is normally consoli- 
dated; the Edgar Member till is overconsolidated; 
and the Merrill Member till behaves as a dense 
sand. (USGS) 

W89-10445 


GEOLOGY OF AN AREA 
WOOD, WILLIAMSON 
SEE, 

Geological Survey, Nashville, TN. 
sources Div. 

D. W. Hanchar. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4176, 
1988. 24p, 10 fig, 2 tab, 7 ref. 


NEAR BRENT- 
COUNTY, TENNES- 


Water Re- 


Descriptors: *Geohydrology, *Groundwater 
movement, *Geology, *Tennessee, *Structural ge- 
ology, *Waste dumps, Williamson County. 


The geology and structure of an area near Brent- 
wood, Williamson County, Tennessee, were stud- 
ied to define the potential aquifers and confining 
units that comprise the groundwater flow system 
of the area. Four different formations were identi- 
fied. These formations are, in descending order, 
the Bigby-Cannon Limestone, the Hermitage For- 
mation, the Carters Limestone, and the Lebanon 
Limestone. The Bigby-Cannon Limestone and the 
Hermitage Formation have been affected by recent 
erosion. Any variation of the Carters Limestone is 
controlled by pre-Carters erosion of the top of the 
Lebanon Limestone. The thickness of this forma- 
tion ranges from 65 to 79 ft. A small scale anti- 
cline-syncline pair is evident. This structure is not 
a result of erosion and also occurs in the T-3 
bentonite bed in the Carters Limestone. (USGS) 
W89-10450 


AREAL VARIATION IN RECHARGE TO AND 
DISCHARGE FROM THE FLORIDAN AQUI- 
FER SYSTEM IN FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-10453 


SIMULATION OF GROUNDWATER FLOW IN 
AQUIFERS ALONG THE SUSQUEHANNA 
RIVER IN COLUMBIA COUNTY, PENNSYL- 


VANIA, 

Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

J. H. Williams, and G. E. Senko. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 85-4185, 
1988. 44p, 13 fig, 12 tab, 6 plates, 14 ref. 


Descriptors: *Model studies, *Geohydrology, 
*Pennsylvania, *Groundwater movement, *Frac- 
ture permeability, Aquifers, Computer models, 
Carbonate rocks, Shale, Glacial aquifers. 


A numerical model of groundwater flow was de- 
veloped for a 10.3 sq mi area along the Susquehan- 
na River in Columbia County, east central Penn- 
sylvania. Groundwater in the model area primarily 
is in secondary openings in the carbonate--and 
clastic-rock aquifers and primary openings in the 
glacial-outwash aquifer that discontinuously over- 
lies bedrock. The groundwater flow model was 
calibrated under average steady-state conditions 
for 1981. The simulated 1981 water budget indi- 
cates an average inflow rate of 7.24 cu ft/sec. Of 
this, 93% is recharge from precipitation and 6.6% 
is boundary flow. 62% of the outflow is leakage to 
streams, 21% to pumpage, and 17% to evapotran- 
spiration. The model was calibrated under tran- 
sient conditions for December 22, 1980 through 
April 21, 1982. Water level fluctuations caused by 
natural stresses were more successfully simulated 
than those caused by pumping stresses. Three 10- 
year, hypothetical stress periods were simulated 
with the calibrated, transient model. The general 
impact of three pumping schemes under hypotheti- 
cal drought and drought-recovery conditions were 
simulated. (USGS) 

W89-10455 


DISTRIBUTION OF DISSOLVED SOLIDS 

CONCENTRATIONS AND TEMPERATURE IN 

GROUNDWATER OF THE GULF COAST AQ- 

UIFER SYSTEMS, SOUTH: UNITED 

STATES, 

—- Survey, Austin, TX. Water Resources 
iV. 

For primary bibliographic entry see Field 7C. 

W89-10460 


DOCUMENTATION OF A COMPUTER PRO- 
GRAM TO SIMULATE AQUIFER SYSTEM 
COMPACTION USING THE MODULAR 
FINITE-DIFFERENCE GROUNDWATER 
FLOW MODEL, 


Geological Survey, Tucson, AZ. Water Resources 


iv. 
For primary bibliographic entry see Field 7C. 
W89-10462 


HYDROLOGY OF THE MELTON VALLEY RA- 
DIOACTIVE WASTE BURIAL GROUNDS AT 
OAK RIDGE NATIONAL LABORATORY, TEN- 
NESSEE, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-10464 


WATER WITHDRAWALS AND CONSUMP- 
TION IN PENNSYLVANIA, 1984. 

Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 6D. 
W89-10469 


SIMULATION OF GROUNDWATER FLOW IN 
THE LOWER SAND UNIT OF THE POTO- 
MAC-RARITAN-MAGOTHY AQUIFER 
SYSTEM, PHILADELPHIA, PENNSYLVANIA, 
Geological Survey, Malvern, PA. Water Re- 
sources Div. 

R. A. Sloto. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 86-4055, 
February 1989. 51p, 29 fig, 2 tab, 30 ref. 


Descriptors: *Groundwater, *Pennsylvania, *Geo- 
hydrology, *Potomac-Raritan-Magothy Aquifer 
System, Model studies, Simulation analysis, Com- 
puter models. 


Groundwater flow in the lower sand unit of the 
Cretaceous Potomac-Raritan-Magothy aquifer 
system in Philadelphia, Pennsylvania was simulat- 
ed with a two-dimensional finite difference 
groundwater model. The 133-sq mi modeled area 
also includes part of Delaware County, Pennsylva- 
nia and parts of Camden and Gloucester counties, 
New Jersey. Throughout most of the area, the 
lower sand unit is overlain by a clay confining unit. 
A vertical hydraulic conductivity of 0.0016 ft/sec 
and a storage coefficient of 10 to the minus eighth 
power were used for the lower sand unit and a 
vertical hydraulic conductivity of 4.0 x 10-8 ft/sec 
was used for the upper confining unit. Changes in 
the potentiometric surface of the lower sand unit 
for 1904-78 were simulated. Differences between 
simulated and observed heads generally were less 
than 10 ft. Simulations determined that 5 and 10 
Mgal/d increases in industrial groundwater pump- 
ing in Philadelphia would lower water levels by as 
much as 33 and 66 ft, respectively. Development of 
an emergency 60 Mgal/d municipal water supply 
would cause declines of as much as 121 ft after 30 
days of pumping. (USGS) 

W89-10470 


QUALITY OF WATER FROM PUBLIC- 
SUPPLY WELLS IN PRINCIPAL AQUIFERS 
OF ILLINOIS, 1984-87, 

Geological Survey, Urbana, IL. Water Resources 
Div. 

For primary bibliographic entry see Field 5B. 
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GROUNDWATER LEVELS IN THE ALLUVIAL 
AQUIFER IN EASTERN ARKANSAS, 1987, 
Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

P. W. Westerfield. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 89-64, March 1989. 32p, 2 fig, 15 
ref. 


Descriptors: *Data collections, *Water resources 
data, *Groundwater level, *Alluvial aquifers, *Ar- 
kansas, Wells, Mississippi River Valley alluvial aq- 
uifer, Mississippi Alluvial Plain. 





Groundwater level measurements of 516 wells 0 
tap the alluvial aquifer in the 

the Mississi; Alluvial Plain were > 
US. Geological Survey and district Soil Conserva- 
tion during 1987. The shallowest 
prepumping water levels occurred in Ashley, Clay, 
Crittenden, Greene, Mississippi, Phillips, and Ran- 
dolph Counties where water levels averaged less 
than 20 ft below the land surface. The 
water levels occurred in Arkansas, Lonoke, 
sett, and Prairie Counties where water levels of 
more than 100 ft below land surface were meas- 
ured. Water levels in the Pay ser ay season aver- 
aged about 3.3 ft _ during the prepump- 
ing season. (USGS) 
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TEST HOLES FOR MONITORING SURFACE- 
WATER/GROUNDWATER RELATIONS IN 
THE COTTONWOOD CREEK AREA, SHASTA 
AND CALIFORNIA, 


1984-85, 

Geological Survey, Sacramento, CA. Water Re- 

sources Div. 

M. J. Johnson, E. R. Houston, and J. M 

Available from Books and Open File fm Sec- 

tion, USGS, Box 25425, Denver, CO 80225; 

copy $5.00, microfiche $4.00. USGS Water- 
sources Investigations Report 88-4090, 

1989. 20p, 11 fig, 8 tab, 8 ref. 


Descriptors: *Tracers, *Surface-groundwater rela- 
tions, *Dam *Damsites, ty ad 
wood Creek, *California, Water quality, Piezo- 

meters, Stable-isotope analysis, Tritium, Deuteri- 
um, Shasta County, Tehama County, Dutch 
Gulch, Olinda, Tehama Formation, Nomlaki Tuff. 


Ten test holes were drilled to obtain hydrogeolo- 
gic information for an investigation of stream-aqui- 
er interaction near proposed damsites on Cotton- 
wood Creek and South Fork Cottonwood Creek, 
California. At each site, one deep well was com- 
pleted below the first confining clay encountered 
in the upper Tehama Formation to determine hy- 
draulic gradients between water-bearing deposits 
in the Tehama Formation and overlying channel 
deposits. At three sites along Cottonwood Creek, 
two shallow wells were dri at each site on a 
line perpendicular to the stream channel to deter- 
mine if groundwater in channel deposits is moving 
toward or away from the stream channel and to 
monitor water levels. Geophysical logs were _ 
related with lithologic logs compiled from anal: 

of drill cuttings to determine depths for setting 
well screens. After pumping to confirm hydraulic 
connection between each well and the Tehama 
Formation, water levels were monitored monthly 
from June 1984 to June 1985; at two sites, water 
levels were above the altitude of the stream chan- 
nel bottom during all streamflow conditions. Triti- 
um dating indicates two wells have water more 
than 100 years old; one well has either a mixture of 
old and new water or an intermediate-aged water. 


(USGS) 
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SIMULATION OF GROUNDWATER FLOW AT 
ANCHORAGE, ALASKA, 1955-83, 

Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
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CHANGES IN SALTWATER INTRUSION IN 
THE BISCAYNE AQUIFER, HIALEAH-MIAMI 
SPRINGS AREA, DADE COUNTY, FLORIDA, 
oo Survey, Miami, FL. Water Resources 


For primary bibliographic entry see Field 5G. 
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LIGHT-SENSITIZED DECONTAMINATION 
OF GROUNDWATER HAZARDOUS CHEMI- 


CALS, 

Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

For primary bibliographic entry see Field 5D. 
W89-10482 


BIODEGRADATION OF TRICHLOROETHY- 
out AND BIOMANIPULATION OF 


Princeton U: NJ. Dept. of Civil En 
niv., fs) gineering 
and Operations Research. 

For primary bibliographic entry see Field 5D. 
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EFFECTS OF MICROTOPOGRAPHY 
VEGETATION COVER DENSITY ON INFIL. 
TRATION AND RUNOFF, 

Washington Univ., Seattle. Dept. of Geological 


For primary bibliographic Field 2). 
‘or graphic entry see 4 
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GEOHYDROLOGY OF INDIANA RIVER 
COUNTY, FLORIDA, 
Geological Survey, Orlando, FL. Water Resources 


Div. 

G. R. Schiner, C. P. Laughlin, and D. J. Toth. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Inv: 88-4073, 


estigations Report 
bg 110p, 54 fig, 7 tab, 43 ref, 2 append. Project 
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*Indian River County, 
Groundwater, "Water level, Irrigation water, Vero 
Beach well field. 


*Water quality, 
quife 


Eee ee een ea 
fer system are the sources of lwater in 
Indian River County, Florida. About 65% of the 
undwater is used for irrigation and is from the 

loridan aquifer system. Saline water from 
ee ee ae ground- 
it the county and is the chief water 

aie problem. Transmissivities of the surficial 
aquifer system in eastern Indian River County 
range from 1,500 to 11,000 sq ft/d. Yields of wells 
are as much as 1,200 gal/min. transmissi- 
vities for the Floridan aquifer system range from 
65,000 to 200,000 sq ft/d. Most wells that tap the 
aa uifer system flow; flow rates range 

000 gal/min. Chloride 


exceed 250 mg/L in water from aqui: 
fer system. Between 1976 and 1983, average ~~ 
ride concentrations in water from six wells that 


POTENTIAL FOR AQUIFER COMPACTION, 
LAND SUBSIDENCE, EARTH- 

IN THE TUCSON BASIN, PIMA COUNTY, AR- 
IZONA, 

pen Survey, Tucson, AZ. Water Resources 
Div. 


For primary bibliographic entry see Field 7C. 
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GROUNDWATER QUALITY IN THE LOMPOC 
PLAIN, SANTA BARBARA COUNTY, CALI- 
FORNIA, 1983, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2K. 
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W89-10491 
WATER RESOURCES 


— Survey, Tampa, FL. Water Resources 
iV. 


J. D. Fretwell. 

Available from Books and Open File Report Sec- 

- USGS, Box 25425, a CO 80225. USGS 
‘ater-Resources Investigations Report 87-4188, 

October 1988. 209p, 70 fig. 16 tat 16 tab, 62 ref, 6 append. 
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Ninety-nine percent of the 79.72 million gal/d of 
water used in Pasco County, Florida is |wat- 
er from the Upper Floridan aquifer. In addition, 
53.5 million gal/d is exported for use in Pinellas 
County. Chemical quality of the water generally 
falls within recommended limits for drinking water 
except near the coast. A groundwater flow model 
was used to drawdowns in water levels 
under five different development plans for west 
Pasco County. One of these plans was incorporat- 
ed in an estimated groundwater ——— plan 
for 2035 for Pasco, Pinellas, and part of Hillsbor- 


ae soy erage 
surface in Cou th vera potenti 
lower than the average 1976-77 potentiometric sur- 
face. Reductions in head would increase the poten- 
tial for infiltration of contaminants in areas where 
surficial materials are thin, sinkhole dev t 
in sinkhole prone areas, and upconing and 
intrusion of saltwater. The potential for i 
the surficial aquifer is great in the Cross Bar Ranc 
bo Creek well-field areas. Evapotranspir- 
of groundwater would be reduced by 19% 
guess 1976-77 and 2035. Exc’ of water 
between the rivers and the aquifers will be reduced 
by 13%. Springflow will be reduced by 6%, and 
three springs will cease to flow. Model 
inflow and outflow also will be reduced. (USGS) 
W89-10493 


REASSESSMENT OF THE GEORGETOWN 

INE AS A HYDROLOGIC UNIT OF 

THE EDWARDS AQUIFER, GEORGETOWN 
TEXAS, 


AREA, 

Geological Survey, Austin, TX. Water Resources 
Div. 

L. F. Land, and M. E. Dorsey. 

Available from Books and Open File Report Sec- 
USGS, Box — Denver, CO 80225. USGS 


ater-Resources Investigations Report 88-4190, 
1988. 88. 49p, 28 fig, 1 tab, 8 ref. 


ptors: *Texas, *Edwards Aquifer, *Geohy- 
pen gg Pm = *Groundwater recharge 
*Water quality, Streamflow, Streams, Hy 
properties, Data collections, Water resources data, 
Aquifer testing. 


A reassessment of the uppermost geologic unit of 
the Edwards aquifer, the Georgetown Limestone, 
to determine if it should continue to be classified as 
a unit of the Edwards aquifer, was conducted in 
ee ee 
veys of streamflow gains and losses and ground- 
water levels, (2) aquifer tests at three clusters of 
test wells, and (3) variation in water quality char- 
acteristics to indicate groundwater circulation. The 
surveys did not show a pattern of co 
streamflow gains and losses with positive (upward 
and negative (downward) head differentials, re- 
spectively, between the main water-bearing zone 
of the Edwards aquifer and the streams. A consist- 
ent and corresponding pattern was shown only for 
the subreach containing Berry Springs. The agtfer 
tests consisted of ‘slug’ test analyses to determine 
the transmissive characteristics of the Georgetown 





Field 2—WATER CYCLE 


Group 2F—Groundwater 


Limestone and produced hydraulic conductivity 
values ranging from 1.4 x 10 to the minus eighth 
power to 2.8 x 10 the the ninth power centimeters/ 
sec at four of the six test wells. The other two test 
wells did not produce data suitable for convention- 
al aquifer-test analysis. An analysis of the water 
quality characteristics indicates that the Edwards 
Limestone and the stream have a significant hy- 
draulic connection but the groundwater circulation 
between the Edwards Limestone and the George- 
town Limestone is very limited. The only area, 
where a high degree of hydraulic connection be- 
tween the main water bearing zone of the Edwards 
aquifer and the streams was found, is near the 
updip limits of the Georgetown where a nearby 
fault occurs and where major springs have devel- 
oped. These findings indicate that the Georgetown 
Limestone does not function as a unit of the Ed- 
wards aquifer but as a regional confining bed with 
localized avenues that allow flow to and from the 
underlying Edwards aquifer. (USGS) 

W89-10494 


HYDROGEOLOGY AND PREDEVELOPMENT 
FLOW IN THE TEXAS GULF COAST AQUI- 
FER SYSTEMS, 

os Survey, Austin, TX. Water Resources 


P. D. Ryder. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $17.50, microfiche $4.00. USGS Water-Re- 
sources Investigations Report 87-4248, 1988. 109p, 
56 fig, 11 tab, 28 ref. 


Descriptors: *Groundwater movement, *Texas, 
*Geohydrology, *Gulf Coastal Plain, *Aquifer 
systems, *Hydraulic conductivity, Hydrogeologic 
units, Digital modeling, Transmissivity, Leakance. 


A multilayered groundwater flow system exists in 
the Coastal Plain sediments of Texas. The Tertiary 
and Quaternary deposits have an areal extent of 
128,000 sq mi. Two distinct aquifer systems are 
recognized. The older Texas coastal uplands aqui 
fer system consists of four aquifers and two confin- 
ing units in the Wilcox and Claiborne Groups. It is 
bounded from below by the practically imperme- 
able Midway confining unit or by the top of the 
geopressured zone. It is bounded from above by 
the poorly permeable Vicksburg-Jackson confining 
unit, which separates it from the overlying system. 
The overlying coastal lowlands aquifer system 
consists of five aquifers and two confining units 
that range in age from Oligocene to Holocene. The 
hydrogeologic units of both systems crop out in 
bands that parallel the coastline. The units dip and 
thicken toward the Gulf. Quality of water in the 
aquifer systems varies greatly, with dissolved 
solids ranging from a few hundred to more than 
200,000 mg/L. A three-dimensional, variable-den- 
sity digital model was calibrated to simulate prede- 
velopment flow. Horizontal hydraulic conductiv- 
ities of the aquifers range from 15 to 170 ft/d. 
Vertical hydraulic conductivities of all units range 
from 0.00001 to 0.01 ft/d. Simulated recharge rates 
in the outcrop areas do not exceed 6 inches/year. 
The high rates exist in small, local topographically 
high areas. The average recharge rate in the out- 
crop areas is 0.74 inch/year. Total simulated re- 
charge in the outcrop areas is 269 million cu ft/d. 
(USGS) 

W89-10496 


GROUNDWATER RESOURCES AND SIMULA- 
TION OF FLOW IN AQUIFERS CONTAINING 
FRESHWATER AND SEAWATER, ISLAND 
COUNTY, WASHINGTON, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

D. B. Sapik, G. C. Bortleson, B. W. Drost, M. A. 
Jones, and E. A. Prych. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 87-4182, 
1988. 67p, 23 fig, 4 pl, 11 tab, 25 ref. 


Descriptors: *Saline water intrusion, *Coastal 
aquifers, *Washington, *Model studies, *Computer 
models, *Saline-freshwater interfaces, Geohydro- 
logy, Water quality, Simulation, Steady flow, 
Island County. 


Aquifers in Island County, Washington, that are 
intruded by seawater from Puget Sound contain 
chloride concentrations that exceed 100 mg/L. 
Chloride concentrations exceeded 100 mg/L in 
24% of the wells that were drilled below sea level 
and sampled in August 1981, but most of the 
chloride concentrations did not exceed 1,000 mg/ 
L. Groundwater occurs in glacial deposits that 
have a maximum thickness of 3,000 ft; the deposi 
were divided into five aquifers and five confining 
units. Four overlapping digital models were cali- 
brated, using time-averaged data, to simulate three- 
dimensional steady flow of fresh groundwater in 
multiple aquifers containing freshwater and sea- 
water separated by a sharp interface. Model simu- 
lations indicate that most of the recharge is dis- 
charged from aquifers C and D as springs below 
sea levels, and only a small fraction of the recharge 
moves downward below aquifer C. Simulations 
also indicate that aquifers beneath the islands are 
not recharged by groundwater that moves from 
the mainland through aquifers beneath Puget 
Sound except in the area of northeast Camano 
Island. Between Whidbey and Camano Islands, the 
freshwater-seawater interface intersects the bottom 
of Puget Sound and prevents movement of fresh 
groundwater between the two islands. (USGS) 
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GEOHYDROLOGY OF THE FLATHEAD 
INDIAN RESERVATION, NORTHWESTERN 
MONTANA, 

Geological Survey, Helena, MT. Water Resources 


Div. 

S. E. Slagle. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4142. 
1988. 152p, 18 fig, 2 pl, 17 tab, 61 ref. 


Descriptors: *Groundwater, *Groundwater avail- 
ability, *Geohydrology, *Montana, Glacial 
aquifers, Water quality, Water resources data, 
Indian reservations, Surface-groundwater rela- 
tions, Data collections. 


The geohydrology of the Flathead Indian Reserva- 
tion was studied to provide information needed to 
formulate groundwater development plans. Bed- 
rock in the area consists predominantly of slightly 
metamorphosed carbonate and fine-grained clastic 
rocks of the Precambrian Belt Supergroup. Valley- 
fill deposits consist of alluvium of Holocene age; 
glacial and glaciolacustrine boulders, cobbles, 
gravel, sand, silt, and clay of Pleistocene age; and 
siltstone, fine-grained sandstone, and coal of proba- 
ble Tertiary age. Most wells in the reservation are 
completed in valley-fill aquifers--for which well 
discharge ranges from 0.5 to 1,600 gal/min and 
transmissivity ranges from 3.2 to 45,600 sq ft/d. 
Groundwater flow follows the trend of the res 
tive valleys. Water level in valley-fill aquifers fluc- 
tuates seasonally in response to recharge from 
streams and irrigation canals and discharge from 
wells. Recharge to valley-fill aquifers occurs by 
direct infiltration of snowmelt and rainfall, leakage 
from streams and irrigation canals, subsurface 
inflow, and irrigation return flow. Discharge from 
the valley-fill aquifers occurs through evaporation, 
transpiration by plants, withdrawals from wells, 
leakage to rivers and streams, and subsurface out- 
flow. Water in bedrock is available from fracture 
zones of secondary permeability; discharge from 
wells completed in bedrock ranges from 2.5 to 40 
gal/min. Water from wells and springs is calcium 
bicarbonate or sodium bicarbonate type and con- 
tained dissolved-solids concentrations of 42 to 
1,100 mg/L. All dissolved constituents in most 
samples were within Federal drinking water stand- 
ards. (USGS) 
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POTENTIAL EFFECTS OF SURFACE COAL 
MINING ON THE HYDROLOGY OF THE 
UPPER OTTER CREEK-PASTURE CREEK 


oe Survey, Helena, MT. Water Resources 


For, oy bibliographic entry see Field 4C. 
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CONTAMINANT TRANSPORT IN THE UN- 
SATURATED ZONE, 

Clemson Univ., SC. Dept. of Computer Engineer- 
ing. 

For primary bibliographic entry see Field 5B. 
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DISSOLVED-SOLIDS CONCENTRATIONS 
AND PRIMARY WATER TYPES, GULF COAST 
AQUIFER SYSTEM SOUTH-CENTRAL 
UNITED STATES 

Geological Survey, Austin, TX. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
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HYDROGEOLOGY OF THE LEADVILLE 


GLENWOOD SPRINGS, 

Geological Survey, Denver, CO. Water Resources 
Div. 

A. L. Geldon. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $15.50, microfiche $4.00. USGS Water-Re- 
sources Investigations Report 87-4195, April 1989. 
96p, 45 fig, 7 tab, 66 ref. 


Descriptors: *Geohydrology, *Colorado, 
*Groundwater, *Hydrologic properties, *Aquifer 
testing, *Groundwater movement, *Carbonate 
rocks, *Aquifer characteristics, Artesian wells, 
Springs. 


Paleozoic rocks in northwestern Colorado were 
investigated during the U.S. Geological Survey’s 
Regional Aquifer Systems Analysis of the Upper 
Colorado River Basin. Paleozoic rocks in the study 
area are grouped into 11 hydrostratigraphic units 
on the basis of lithologic and hydrologic proper- 
ties. Devonian and Mississippian carbonate rocks 
and Pennsylvanian and Permian sandstone are re- 
gional aquifers, with natural discharges commonly 
ranging from 50 to 1,000 gal/min. Other hydrostra- 
tigraphic units in the area are either local aquifers 
or confining layers, with discharges rarely exceed- 
ing 50 gal/min. Aquifer tests at Glenwood Springs 
indicate that the Devonian and Mississippian car- 
bonate rocks unit locally has a transmissivity of 
47,000 sq ft/day, a storage coefficient of 0.0005, 
and a hydraulic conductivity of more than 100 ft/ 
day. Hydraulic conductivities in most hydrostrati- 
graphic units decrease with distance away from 
structural uplifts. Water in the Devonian and Mis- 
sissippian carbonate rocks unit flows from structur- 
al uplifts to structural and fluvial basins. This hy- 
drostratigraphic unit supplies water to streams that 
drain the White River Plateau, hot springs at Glen- 
wood Springs, and artesian wells in the Burns 
basin. (USGS) 
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HYDROTHERMAL SYSTEM IN CENTRAL 
TWIN FALLS COUNTY, IDAHO, 

Geological Survey, Boise, ID. Water Resources 
Div. 

R. E. Lewis, and H. W. Young. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $3.25, microfiche $1.50. USGS Water-Re- 
sources Investigations Report 88-4152, 1989. 44p, 1 
pl, 9 fig, 3 tab, 42 ref. 


Descriptors: *Idaho, *Geohydrology, *Thermal 
water, *Geothermal resources, Resistivity, 
Groundwater dating, Geochemistry, Heat flow. 


Thermal water in Twin Fall County has been used 
for space heating, large-scale greenhouse oper- 
ations, and aquaculture since the mid-1970’s. More 
recently, increased utilization of the thermal water 
has caused aquifer pressures to decline. Near the 
city of Twin Falls, water levels in some formerly 
flowing thermal wells have declined to below land 
surface. The thermal water is principally in the 
silicic volcanic rocks of the Idavada Volcanics. 
Electrical resistivity soundings indicate that thick- 





ness of the rocks ranges from about 700 to 3,000 ft 
and averages about 2,000 ft. Temperatures of water 
sampled range from 26 C to nearly 50 C in wells 
completed in the upper part of the reservoir near 
Twin Falls. Water from deeper parts of the reser- 
voir may be warmer than 50 C. Most of the 
thermal water is a sodium bicarbonate type. The 
maximum fluoride concentration was 22 mg/L. 
Chloride concentrations between about 50 and 150 
mg/L are the result of mixing of deep water with 
shallower, cooler water that has been affected by 
percolation of irrigation water. Carbon-14 concen- 
trations in selected thermal water samples indicate 
ages of 1,000 to 15,000 years. The water becomes 
progressively older northward along proposed 
groundwater flowpaths. On the basis of transit 
times in the system of 10,000 to 15,000 years and 
the reservoir volume, recharge is estimated to be 
about 5 to 7 cu ft/sec. Net heat flux in the area is 
about 2.2 heat flow units. (USGS) 
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HYDROLOGY OF THE OAKLEY FAN AREA, 
SO’ IDAHO, 


)UTH-CENTRAL , 
—— Survey, Boise, ID. Water Resources 
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Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $9.50, microfiche $7.00. USGS Water-Re- 
sources Investigations Report 88-4065, 1989. 73p, 
26 fig, 6 tab, 29 ref. 


Descriptors: *Geohydrology, ‘*Alluvial fans, 
*Groundwater, *Model studies, *Artificial re- 
charge, *Idaho, Aquifers, Surface water, Irriga- 
tion, Pumpage, Chemical analysis, Isotopes, 
Oakley Fan. 


The Oakley Fan area is a broad, crescent-shaped 
lowland along the southern margin of the Snake 
River Plain in south-central Idaho. Intensive 
groundwater development for irrigation has result- 
ed in rapid water-level declines and, as a conse- 
quence, designation by the State of four Critical 
Groundwater Areas. Principal aquifers are in lime- 
stone, rhyolite, basalt, and alluvium. Annual water- 
level declines range from 3 ft to about 5 ft. Re- 
charge to the groundwater system is from infiltra- 
tion of surface water used for irrigation, precipita- 
tion on the surrounding mountains, infiltration of 
localized runoff, and upward movement of thermal 
water. Groundwater pumpage during the period 
1979-84 averaged 173,000 acre-ft/yr. Surface and 
groundwater is predominantly a calcium bicarbon- 
ate type with variable concentrations of dissolved 
solids. Comparisons of silica and chloride concen- 
trations and isotopic composition of groundwater 
were useful in determining areal extent of aquifers 
and movement of groundwater. A three-dimen- 
sional mathematical model of the Oakley Fan area 
was developed. The aquifer system was simulated 
in three phases: (1) Average 1979-84 hydrologic 
conditions, (2) 1910 hydrologic conditions, and (3) 
1910-84 hydrologic conditions. Model simulation 
indicated that, for the period 1945-79, subsurface 
outflow declined from 327,000 acre-ft/yr to 
215,000 acre-ft/yr. Simulated groundwater pump- 
age during the period 1945-79 was 3,000,000 acre- 
ft; simulated change in storage was 250,000 acre-ft. 
Simulations with the model approximate natural 
conditions and probably can be used to evaluate 
future changes in the hydrologic system. (USGS) 
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POTENTIOMETRIC SURFACE OF THE 
BLACK CREEK AQUIFER IN THE CENTRAL 
COASTAL PLAIN OF NORTH CAROLINA, DE- 
CEMBER 1986, 

_——- Survey, Raleigh, NC. Water Resources 
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POTENTIOMETRIC SURFACE OF THE 
LOWER CAPE FEAR AQUIFER IN THE CEN- 
TRAL COASTAL PLAIN OF NORTH CAROLI- 
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Geological Survey, Raleigh, NC. Water Resources 
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POTENTIOMETRIC SURFACE OF THE 
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FUTURE 
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Geological Survey, Raleigh, 
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NC. Water Resources 


D. A. Harned. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4130, 
1989. 55p, 20 fig, 2 tab, 51 ref. 


Descriptors: *Groundwater, *Geohydrology, 
*Water quality, *North Carolina, Land use, Moni- 
toring, Piedmont province, Groundwater move- 
ment. 


The U.S. Geological Survey, in cooperation with 
the U.S. Marine Corps, is studying the groundwat- 
er resources of the Marine Corps Base at Camp 
Lejeune, North Carolina, and is constructing a 
groundwater flow model of the area. Water use by 
the Base grew from about 4 million gal/day in 
1941 to about 7 million ‘day in 1986. In the last 
decade, water demand not increased substan- 
tially. The Castle Hayne aquifer is the water- 
supply source for the Base. The aquifer, which lies 
between 50 to 300 ft below the Base, is made up of 
a series of sand and limestone beds. Contour maps 
of water levels show that the New River is a major 
discharge area for the Castle Hayne, as is the 
Atlantic Ocean. The top of the aquifer ranges from 
about 20 ft above sea level in the northern part of 
the area to about 40 ft below sea level in the 
southeastern part. Thin and discontinuous clay 
beds, less than 30 ft thick, make up about 15 to 
24% of the section, indicating that the water- 
supply aquifer is in a leaky, confined aquifer 
system. Well-acceptance tests indicate a mean spe- 
cific capacity of 8.8 gal/min/ft of drawdown. The 
mean transmissivity value estimated from specific 
capacities is 9,900 sq ft/day. The mean estimated 
hydraulic conductivity is 48 ft/day. (USGS) 
'W89-10522 


LISTINGS OF MODEL INPUT VALUES FOR 


Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

A. M. J. Umari. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $7.25. USGS Water-Resources Investigations 
Report 89-48, March 1989. 3p, 4 ref. 


Descriptors: *Groundwater movement, *Model 
studies, *Tesuque Aquifer System, *New Mexico, 
Three-dimensional model. 


This report describes listings of model input values 
for the simulation of three-dimensional groundwat- 
er flow in the Tesuque aquifer system in northern 
North Mexico using a modular, three-dimensional, 
finite-difference, groundwater flow model. The 
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original simulations were done in 1980 using a 
mathematical, three-dimensional finite difference, 
groundwater flow model. Conversion of the math- 
ematical model was done in 1988. Values for a 
historical period, 1947 through — and a future 
period, 1981 through 2080, are listed. The model 
input values are contained on a 360-kilobyte dis- 
kette. This report is a supplement to U.S. Geologi- 
cal Survey Open-File Report 89-26. (USGS) 
W89-10524 


GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO SURFACE CONTAMI- 
NATION IN ALABAMA; AREA 2, 

pre od anion Tuscaloosa, AL. Water Re- 
sources Di 

For primary bibliographic entry see Field 5B. 
W89-10525 


GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO —s. CONTAMI- 
NATION IN ALABAMA; AREA 

prensa Survey, Tuscaloosa, a Water Re- 
sources Di 

For pa at bibliographic entry see Field 5B. 
W89-10526 


GEOHYDROLOGY AND SUSCEPTIBILITY OF 
AQUIFERS TO SURFACE CONTAMINATION 
IN ALABAMA; AREA 5, 

Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-10527 


GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO pone CONTAMI- 
NATION IN ALABAMA; AREA 10. 

Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-10528 


GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO SURFACE CONTAMI- 
NATION IN ALABAMA; AREA 11, 

Geological Survey, Montgomery, AL. Water Re- 
sources Div. 

For primary bibliographic entry see Field SB. 
W89-10529 


GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO SURFACE CONTAMI- 
NATION IN ALABAMA; AREA 12, 

Geological Survey, Montgomery, AL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-10530 


GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO SURFACE CONTAMI- 
NATION IN ALABAMA; AREA 13, 

Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-10531 
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PARAMETER ESTIMATION FOR COUPLED 
UNSATURATED FLOW AND TRANSPORT, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental and Hazardous 
Material Studies. 

For primary bibliographic entry see Field SB. 
W89-09312 


GAS TRANSPORT IN UNSATURATED ZONES: 
MULTICOMPONENT SYSTEMS AND THE 
ADEQUACY OF FICK’S — 

Geological Survey, Reston, V 

For primary bibliographic “Ado see Field SB. 
W89-09321 
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DERIVATION OF CONDITIONS DESCRIBING 
TRANSPORT ACROSS ZONES OF REDUCED 
DYNAMICS WITHIN MULTIPHASE SYS- 
TEMS, 

Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). 

For primary bibliographic entry see Field 2F. 
W89-09324 


INTERPRETATION OF OXYGEN AND 
SULFUR ISOTOPES FROM DISSOLVED SUL- 
FATES IN TILLS OF SOUTHERN ALBERTA, 
CANADA, 

National Water Well Association, Dublin, OH. 
For primary bibliographic entry see Field 2K. 
W89-09329 


SIGNIFICANCE OF CHANGES IN K SUB C 
VALUES FOR CA-AL EXCHANGE AND ITS 
EFFECTS ON SOIL AND WATER ACIDIFICA- 
TION PREDICTIONS, 

Sveriges Lantbruksuniversitet, Uppsala. Inst. foer 
Ekologi och Miljoevaard. 

For primary bibliographic entry see Field 2K. 
W89-09348 


WATER FLOW THROUGH LAYERED ANISO- 
TROPIC BEDDED SOIL WITH SUBSURFACE 
DRAINS, 

Agricultural Research Service, Baton Rouge, LA. 
Soil and Water Management Research Unit. 

J. S. Rogers, and H. M. Selim. 

Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 1, p 18-24, January/February 1989. 6 
fig, 6 tab, 26 ref. 


Descriptors: *Soil water, *Hydraulic conductivity, 
*Anisotropy, *Model studies, *Impervious bound- 
aries, *Subsurface drains, *Saturated flow, *Soil 
saturation, Soil moisture, Vertical flow, Mathemat- 
ical studies, Seepage, Stratification, Soil profiles, 
Boundary conditions, Mathematical models. 


Steady-state water flow was analysed for layered 
bedded soils with subsurface. The soil was assumed 
to consist of one or more layers bounded below by 
an impervious barrier and above by a soil surface 
of uniform slope. Each soil layer was considered 
water-saturated and uniformly isotropic or aniso- 
tropic within the layer. Anisotropy was defined 
such that the horizontal hydraulic conductivity 
does not equal vertical hydraulic conductivity. 
The finite element method was used in the numeri- 
cal solution for steady and saturated flow. Al- 
though the numerical techniques presented can 
handle any number of layers, results are only pre- 
sented for one-layer and two-layer profiles. The 
effect of the degree of anisotropy (R) and equiva- 
lent hydraulic conductivity (K) for individual 
layers on drain outflow, water seepage along the 
soil surface, and the relative flow within each layer 
was investigated. The presence of subsurface 
drains increased the total flow into the bedded soil 
surface and decreased (often eliminated) water 
seepage outflow along the sloping soil surface. The 
influence of the depth of subsurface drains below 
the ground surface was dependent upon both K 
and R of the soil layers. In general, higher K and 
higher R in the layer containing the subsurface 
drain resulted in higher drain flows. (Author’s 
abstract) 

W89-09461 


EFFECT OF POLYSACCHARIDES, CLAY DIS- 
PERSION, AND IMPACT ENERGY ON 
WATER INFILTRATION, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

For primary bibliographic entry see Field 3F. 
W89-09463 


EFFECT OF SUBSOILING ON YIELD AND 
QUALITY OF CORN AND POTATO AT TWO 
IRRIGATION FREQUENCIES, 

El Obeid Res. Stn., El. Obeid, Sudan. 

For primary bibliographic entry see Field 3F. 
W89-09465 


EFFECT OF TWO POLYMERS AND WATER 
QUALITIES ON DRY COHESIVE STRENGTH 
OF THREE SOILS, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

S. M. Aly, and J. Letey. 

Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 1, p 255-259, January/February 1989. 
3 fig, 5 tab, 16 ref. 


Descriptors: *Polymers, *Soil amendments, *Soil 
strength, *Soil physical properties, *Water quality, 
*Soil treatments, *Soil water, Sand, Loam, Clays, 
Soil water, Physico-chemical properties. 


The effects of two polymers, cationic guar (CP-14) 
and anionic polyacrylamide (PAM), and two water 
qualities on dry cohesive strength of three soils 
were studied. The soils were Fallbrook sandy loam 
(fine-loamy, mixed, thermic, Typic Haplixeralf), 
Bosanko sandy clay loam (fine, montmorillonitic, 
thermic, Chromic Pelloxererts), and Hanford 
loamy sand (coarse-loamy, mixed, nonacid, ther- 
mic, Typic Xerorthents). The two polymers were 
applied with synthesized Friant-Kern Canal or 
well water typical of the San Joaquin Valley of 
California (EC 0.05 and 0.7 dS/m, respectively). 
The soil was used either directly (nonpretreated) 
or pretreated by spraying the waters containing 
polymers to create concentrations of 0, 0.25, 50 
and 100 mg polymer per kg soil and then air- 
drying the soil. Soil briquets and soil cores of 
pretreated soil were saturated with untreated water 
and nonpretreated soil was saturated with waters 
containing polymer concentrations of 0, 5, 25, 50, 
and 100 mg/L. The saturated soil was drained, 
dried at 60 C for 48 h and then the dry cohesive 
strength was measured by modulus of rupture 
(MR) of soil briquets and tensile strength (S) of soil 
cores. The rupture stress (RS) required for crush- 
ing three group sizes (2-4, 4-5.66, and 5.66-8 mm) 
of artificially prepared soil aggregates using the 
various solutions was also measured. Both poly- 
mers were effective in ameliorating soil hardness, 
but PAM was more effective than CP-14 in either 
water. The degree to which MR, S and R de- 
creased with polymer applications was dependent 
upon the soil type, water quality, polymer concen- 
tration and method of polymer application. Pre- 
treated Bosanko soil showed higher MR values in 
canal water than in well water for both polymers. 
Fallbrook soil showed the same trend as Bosanko 
soil with CP-14 and opposite results with PAM. 
Higher values of MR were obtained in nonpre- 
treated soil than in pretreated soil from Bosanko 
soil in both canal and well water. In general, 
differences in MR between pretreated and nopre- 
treated Fallbrook soil were not great. Reasonable 
agreement was found between measured MR and 
RS of the three soils and predicted results based on 
flocculation and polymer adsorption on montmo- 
rillonite. (Author’s abstract) 
89-09466 


ALUMINUM LEACHING BY MINERAL ACIDS 
IN FOREST SOILS: II. ROLE OF THE FOREST 


FLOOR, 
Maryland Univ., College Park. Dept. of Agrono- 


my. 

B. R. James, and S. J. Riha. 

Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 1, p 264-269, January/February 1989. 
5 fig, 25 ref. 


Descriptors: *Acid rain effects, *Water pollution 
sources, *Forest soils, *Acidic soils, *Leaching, 
*Aluminum, *Soil organic matter, *Soil horizons, 
Forest hydrology, Soil columns, Soil contamina- 
tion, Lake acidification. 


To simulate the effects of forest floor organic 
horizons on leaching of labile and nonlabile forms 
of Al from underlying mineral soil horizons by 
acid precipitation, albic (E), ochric (A), and spodic 
(Bs) mineral horizons were leached in the laborato- 
ry with 10 mM HNO3, 0.5 mM H2S04, or 
NH4NO3 control solutions at ionic strength 0.01 
with or without an Oi-Oe-Oa forest floor horizon 
sequence (FF) above each mineral horizon. 
Adding 2 and 0.5 cmol (H(+))/kg to the organic 
horizons and mineral soils, respectively, simulated 
snowmelt additions to the soils in mountainous 


regions of the northeastern USA, where lake acidi- 
fication has been attributed to acid precipitation 
leaching of forest soils. Total Al concentrations in 
leachates from soil columns containing the E or A 
horizon below the FF were greater than the sum 
of the concentrations in leachates from the FF and 
mineral horizon when leached separately. This 
positive synergistic behavior of the FF-mineral 
horizon sequences was also observed in the FF-Bs 
horizon sequence when leached with the control 
solution, but the synergism was negative for both 
forms of Al when leached with the acids. Sulfuric 
acid leached less Al from the Bs horizon than did 
HNO3, regardless of the presence of an FF, but 
HNO3, H2S04, and control solutions leached simi- 
lar concentrations of Al from the E and A hori- 
zons. The FF effects on the mineral soil leachates 
were attributed to effects of Ca, SO4, NO3, and 
dissolved organic C leached from the FF to the 
mineral horizons since the FF removed nearly all 
added H+. (See also W89-09467) (Author’s ab- 
stract) 

W89-09468 


RUBBER LATEX ENCASEMENT OF UNDIS- 
TURBED CORES FOR WATER FLOW AND 
POTENTIAL MEAS 


SUREMENTS, 
Montana Salinity Control Association, Conrad. 
For primary bibliographic entry see Field 7B. 
W89-09470 


SOIL MOISTURE AND GROUNDWATER RE- 
SPONSES TO SNOWMELT ON A DRUMLIN 
SIDESLOPE, 

Trent Univ., Peterborough (Ontario). Dept. of Ge- 
ography. 

For primary bibliographic entry see Field 2F. 
W89-09485 


RELATIONSHIP BETWEEN THE TIME CON- 
DENSATION APPROXIMATION AND THE 
FLUX-CONCENTRATION RELATION, 
Princeton Univ., NJ. Water Resources Program. 
M. Sivapalan, and P. C. Milly. 

Journal of Hydrology JHYDA7, Vol. 105, No. 3-4, 
p 357-367, February 28, 1989. 2 fig, 13 ref. 


Descriptors: *Condensation, *Soil water, *Hydro- 
logic models, *Model studies, *Infiltration, Bound- 
ary conditions, Theoretical analysis, Rainfall rate, 
Temporal distribution. 


The time condensation approximation (TCA) has 
been used widely in hydrological modeling since it 
was introduced in the 1940’s. A theoretical founda- 
tion is proposed for the validity of the TCA ap- 
plied to constant-rainfall infiltration by recourse to 
the flux-concentration relation (FCR) used in soil 
physics. When the FCR is independent of bounda- 
ry conditions, the TCA is exact. The success of the 
TCA is the result of two important properties of 
the FCR. The first is the fact that for a variety of 
flow processes the FCR is nearly the saisie regard- 
less of the actual boundary conditiors. Secondly, 
the FCR-based solutions of the Richards equation 
are relatively insensitive to the form of the FCR. 
For a delta-function soil, the TCA is exact. The 
largest errors associated with the TCA occur in 
the case of linear soil, where it leads to a 19% 
error in the calculation of time to ponding. (Au- 
thor’s abstract) 

W89-09486 


REMOTE SENSING APPLICATIONS TO HY- 
DROLOGICAL MODELING, 

Centre National d’Etudes des Telecommunica- 
tions, Issy-les-Moulineaux (France). 

For primary bibliographic entry see Field 7B. 
W89-09487 


STOCHASTIC ANALYSIS OF SOIL WATER 
REGIME IN A WATERSHED, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Hydraulics and Catchment Hydrology. 
J. W. Hopmans, and J. N. M. Stricker. 

Journal of Hydrology JHYDA7, Vol. 105, No. 1-2, 
p 57-84, January 30, 1989. 6 fig, 7 tab, 39 ref. 





Descriptors: *Stochastic process, *Hydrologic 
models, *Monte Carlo method, *Transpiration, 
*Soil water, *Groundwater movement, Computer 
models, Simulation analysis, Groundwater level, 
Regression analysis, Soil properties. 


A stochastic-deterministic one-dimensional model 
—— that simulates soil water flow for vari- 
soil hydraulic properties and variable lower 
boundary conditions. These variations were deter- 
mined by a normalization procedure which yields a 
scaled mean or reference curve and a set of scale 
factor values. Knowledge of the distribution type 
and mean and standard deviation of scale factor 
values allowed new scale factor values to be ran- 
domly generated. Using Monte Carlo (MC) simula- 
tions, two sets of random scale factor values for 
both the soil hydraulic properties and the lower 
boundary condition yielded a set of output varia- 
bles. From calculation of the statistical properties 
of each such set of output variables, it was then 
ible to divide the Hupselse Beek watershed 
into a number of soil classes, each of which yielded 
distinct values for average actual transpiration 
during the growing seasons of 1976 =a 1982. 
Computer simulated cumulative transpiration, wa- 
tershed discharge and groundwater levels com- 
pared favorably with measured values in most 
cases. From the results of the MC analysis it was 
furthermore possible to predict reduction in actual 
transpiration (RED) from initial groundwater level 
and scale factor values for the horizons. With 
multiple regression analysis, RED values could be 
predicted with an estimated standard deviation of 
approximately 10 mm in 1976 and 7 mm in 1982. 
(Author’s abstract) 
W89-09491 


PHYSICALLY BASED MODEL FOR THE 
AGROHYDROLOGIC PROCESSES: SOLUTE 
MOVEMENT IN SOIL, 

R. Al-Soufi. 

Journal of Hydrology JHYDA7, Vol. 105, No. 1-2, 
p 85-93, January 30, 1989. 5 fig, 5 ref. 


Descriptors: *Evapotranspiration, *Transpiration, 
*Mathematical models, *Soil water, *Solute trans- 
port, *Finite difference methods, *Infiltration, 
*Computer models, Advection, Infiltration, Simu- 
lation analysis, Groundwater movement, Water 
management. 


A physically based mathematical computer model 
has been developed to predict solute concentration 
in nonhomogeneous anisotropic porous media. The 
module is complemental to the main model WSHS 
which was developed earlier to simulate water 
flow in the four most important of the water- 
shed continuum that are controlled by the pro; 
ties of soil, plants and meteorological factors. 
simulation procedure is based on a three-dimen- 
sional mass balance equation for the advection- 
dispersion solute flow in the soil continuum. The 
solution is achieved by the same finite difference 
scheme by which the entire basin is modelled, 
being essentially a complex of elemental cubic 
nodes of different sizes. The accuracy of the model 
was tested by checking results of a one-dimension- 
al infiltration problem for which field data are 
available. The results indicated that this computa- 
tional scheme could predict the measured concen- 
tration profile well enough to be considered as a 
useful tool for water management and agricultural 
ge programs. (Author’s abstract) 


NUMERICAL MODELING OF COUPLED 
HEAT AND WATER FLOWS DURING 
DRYING IN A STRATIFIED BARE SOIL: COM- 
PARISON WITH FIELD OBSERVATIONS, 
Centre National de la Recherche Scientifique, Gre- 
noble (France). Inst. de Mecanique de Grenoble. 
A. Passerat De Silans, L. Bruckler, J. L. Thony, 
and M. Vauclin. 

Journal of Hydrology JHYDA7, Vol. 105, No. 1-2, 
p 109-138, January 30, 1989. 14 fig, 6 tab, 48 ref. 


Descriptors: *Mathematical models, *Saturated 
soils, *Soil water, *Heat transfer, *Finite element 
method, Soil temperature, Vapor pressure, Numer- 
ical analysis, Wind velocity, Radiation, Soil prop- 
erties. 


Pk > eneral physically based formulation of water, 
in liquid and vapor phases, and heat transport 
in a partially saturated soil coupled with a lower 
atmosphere boundary layer modeling is presented. 
It is driven by surface heat and moisture fluxes 
estimated from meteorological data. Soil water 
pressure head and temperature are used as the 
dependent descriptive variables and the resulting 
one-dimensional nonlinear equations are solved by 
a finite element Galerkin method. The numerical 
results are compared with field data obtained 
during an experiment conducted on a 3600 sq m 
bare soil presenting three different horizons in the 
first 80 cm including a crust of 5 mm thick at the 
soil surface. The plot was intensively equipped 
with appropriate sensors in order to measure the 
time evolution of soil temperature, water content 
and water potential at different depths and loca- 
tions, the profiles of wind speed, air tem 

and vapor pressure above the surface as well as the 
different radiation components. Due to experimen- 
tal uncertainties in the estimation of some param- 
eters (mainly soil hydraulic and thermal properties 
of the crust) and the lack of determination of 
others (such as vapor flow coefficients), the model 
was first calibrated on the first two days of the 
experimentation and then evaluated on the follow- 
ing five days. For the 5-day period, very fair 
agreement between computed and observed values 
of soil temperature and water content patterns as 
well as evaporation fluxes demonstrates the reli- 
ability of such a model, at least after a calibration 
phase and, for this specific experimental site, as 
long as the surface crust is not cracking. (Author’s 


WATER BUDGET ON A FALLOW AND A 
BARE SOIL IN SEMI-ARID REGIONS (BILAN 
HYDRIQUE SUR JACHERE ET SOL NU DANS 
LES REGIONS SEMI-ARIDES), 
Institut National Agronomique de Tunis (Tunisia). 
H. Daghar cong ag me ue et des Ressources. 

ej, C. Laroussi, and L. W. 


joa ‘of Hydrology JHYDA7, Vol. 105, No. 1-2, 
p 197-204, January 30, 1989. 2 fig, 2 tab, 4 ref. 
English summary. 


Descriptors: *Soil water, *Semiarid lands, *Hydro- 
logic budget, *Moisture profiles, Capillarity, Crop 
production, Vegetation effects, Tensiometers, Iso- 
topic tracers. 


To store the greatest amount of water in the soil 
profile for the next crop in semi-arid areas two 
main fallow techniques are used, namely fallow 
(with natural vegetation) and tilled (bare soil). The 
water budgets on abandoned fallow (with natural 
vegetation) and tilled (bare soil) are determined 
with the method of instantaneous moisture profiles 
with the help of isotopic and tensiometric measure- 
ments. The flow due to drainage discharge and 
capillary rise is quantified. In winter when there is 
little vegetation, the bare soil and the fallow have 
the same moisture content. In spring an important 
decrease in stored water, and capillary rise take 
place in the case of fallow. It appears from these 
results that the method of instantaneous moisture 
profiles is adequate in comparison studies of water 
budgets. (Author’s abstract) 

W89-09499 


EFFECTS OF SOIL TEMPERATURE AND 
WATER ON MAIZE ROOT GROWTH, 

Purdue Univ., Lafayette, IN. Dept. of Agronomy. 
For primary bibliographic entry see Field 21. 
W89-09584 


RHIZOBIUM NODULATION IN PROSOPIS 
JULIFLORA S 


KENYA, 
Helsinki Univ. (Finland). Dept. of Silviculture. 
For primary bibliographic entry see Field 3F. 
W89-09587 


GROWTH AND DEVELOPMENT OF MAXI- 
PAK WHEAT AS AFFECTED BY SOIL SALINI- 
TY AND MOISTURE LEVELS, 
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Agriculture and Water Resources Research 
Centre, Baghdad (Iraq). Dept. of Soil and Land 
Reclamation. 

For primary bibliographic entry see Field 3F. 
W89-09588 


WATER VAPOR ADSORPTION KINETICS 
AND ISOTHERMAL INFILTRATION, 
California Univ., Davis. Dept. of Agricultural En- 


gineering. 

M. E. Grismer. 

Soil Science SOSCAK, Vol. 146, No. 5, p 297-302, 
November 1988. 9 fig, 9 ref. 


Descriptors: *Water vapor, *Soil water, *Soil tex- 
ture, Rc a kinetics, *Infiltration rate, Diffu- 
sivity, Boundary conditions. 


— vapor transport and adsorption may be a 
tt factor affecting solution movement 
aaa relatively dry, fine-textured soils. The sig- 
nificance of this process on the relative 
magnitudes of the liquid and vapor diffusivities in 
the water content range in which vapor 
is possible. Dependence of the vapor diffusivity on 
—. adsorption leads to incorporation of the 
kinetic aspects of adsorption into the vapor diffusi- 
vity. As such, significant fluxes of water vapor 
adsorbing ahead of the liquid wetting front may 
occur during relatively slow rates of infiltration on 
the order of 1 mm/d. Several infiltration experi- 
ments were conducted to assess the effects of 
water vapor adsorption kinetics on liquid-vapor 
diffusivity. As boundary flux increased, the range 
of water contents over which vapor diffusivity 
dominates tended to become increasingly narrow. 
Based on these results and observations of liquid- 
wetting front advance rates and vapor 
it appears that the significance of vapor transport 
and adsorption phenomenon to solution movement 
in fine-textured soils decreases as the boundary flux 
and initial water content increase. (Author’s ab- 
stract) 
W89-09600 


EFFECT OF SODIUM-MAGNESIUM 

SODIUM-CALCIUM SYSTEMS ON SOIL ny. 

DRAULIC CONDUCTIVITY AND INFILTRA- 

TION, 

Ss and Irrigation Research Inst., Pretoria (South 
). 


G. J. Levy, H. V. H. Van der Watt, and H. M. Du 
Plessis. 

Soil Science SOSCAK, Vol. 146, No. 5, p 303-310, 
November 1988. 4 fig, 3 tab, 23 ref. 


Descriptors: *Water chemistry, *Soil water, *Con- 
ductivity, *Hydraulic conductivity, *Infiltration 
rate, *Sodium, *Magnesium, *Calcium, *Soil phys- 
ical properties, Simulated rainfall, South Africa, 
Permeability, Rainfall impact. 


The effect of exchangeable Mg on the hydraulic 
properties of three South African soils was com- 
pared to the effect of exchangeable Ca using Na- 
Mg and Na-Ca systems with different levels of 
exchangeable Na. The Na-Mg system always main- 
tained lower relative hydraulic pee ee (HC) 
values than the corresponding Na-Ca system when 
leached with distilled water, although the electri- 
cal conductivity of the effluent after leaching with 
similar volumes of distilled water was higher in the 
Na-Mg system. Infiltration studies using a rainfall 
simulator yielded the same cumulative rain and 
final infiltration rate for both the Na-Mg and Na- 
Ca systems. The results suggest that the specific 
effect of exchangeable Mg is evident only in meas- 
urements that are sensitive to small differences in 
clay dispersion, such as HC measurements. In a 
system where the impact energy of the raindrops, 
and hence the physical dispersion of the soil aggre- 
gates, predominates the chemical effects of Mg vis- 
a-vis Ca on the permeability of the soil are ob- 
scured. (Author’s abstract) 

W89-09601 


MEAS' OF WATER PENETRA- 
TION AND VOLUME PERCENTAGE WATER- 
HOLDING CAPACITY FOR UNDISTURBED, 





Field 2—WATER CYCLE 
Group 2G—Water In Soils 


COARSE-TEXTURED SOILS IN SOUTHWEST- 
ERN CALIFORNIA, 

Geological Survey, Menlo Park, CA. 

J. W. Harden. 

Soil Science SOSCAK, Vol. 146, No. 5, p 374-383, 
November 1988. 5 fig, 5 tab, 18 ref. 


Descriptors: *Soil water, *Water-holding capacity, 
*Infiltration, *Arid climates, *Soil texture, Sand, 
Gravel, California, Infiltrometers. 


Water-holding capacity expressed in volume per- 
centage (vWHC) is determined in the field and is 
defined as the amount of water, in centimeters, 
applied to a soil by precipitation during one storm 
event or by a double-ring infiltrometer, divided by 
the depth, in centimeters, to which the water pene- 
trates after infiltration has declined significantly. 
To study major wetting events that control the 
development of calcic horizons in arid soils, 
vWHC was measured on sandy, gravelly soils at 
the end of the seasonal dry summer. Particle-size 
distribution was measured on the wetted material. 
For samples with 50% or more sand, vWHC 
ranges from about 3-13%. Preliminary data suggest 
that vWHC can be estimated from percentages of 
sand and gravel, with an accuracy of about 3% 
vWHC. The equation for coarse-grained soils is % 
vWHC= 16-0.09%(sand %)-0.05(gravel % by 
weight). (Author’s abstract) 

WwW 2 


COUNTING AND ISOLATING NITRIFYING 
BACTERIA FROM WATER AND SOIL, 
Potchefstroom Univ. for C.H.E. (South Africa). 
Dept. of Microbiology. 

For primary bibliographic entry see Field 7B. 
W89-09604 


SOIL SOLUTION CHEMISTRY IN AN ALPINE 
WATERSHED, FRONT RANGE, COLORADO, 
USA, 

Colorado Univ., 
Alpine Research. 
For primary bibliographic entry see Field 5B. 
W89-09669 


Boulder. Inst. of Arctic and 


EFFECT OF TEMPERATURE AND SOLAR RA- 
DIATIONS ON VOLATILIZATION, MINERAL- 
IZATION, AND DEGRADATION OF (14C)-DDT 
IN SOIL, 

Delhi Univ. (India). Dept. of Zoology 

For primary bibliographic entry see  Pield SB. 
W89-09679 


ECOLOGY OF A BEECH FOREST ON MT. 
SANPOIWADAKE, HAKUSAN NATIONAL 
PARK, JAPAN: Il. THE CORRELATION OF 
THE SUBASSOCIATION WITHIN THE LIN- 
DERO MEMBRANACEAE-FAGETUM CRENA- 
TAE ASSOCIATION AND ENVIRONMENTAL 
PARAMETERS, 

Tokyo Univ. of Agriculture and Technology 
(Japan). Faculty of Agriculture. 

T. Hukusima, and K. A. Kershaw. 

Ecological Research ECRSEX, Vol. 3, No. 3, p 
185-193, December 1988. 5 fig, 1 tab, 8 ref. 


Descriptors: *Ecological distribution, *Japan, 
*Beech trees, *Soil-water-plant relationships, *Soil 
types, *Snow, *Forest soils, Ecology, Hardpan 
soils, Leaves, Environmental effects, Forests, Plant 
populations. 


The ecology of the beech forest subassociations of 
the Mt. Sanpoiwadake, Japan area is not well 
known; in particular the role of snow as a source 
of water, and its interaction with soil development 
has not been studied. In this study, detailed exami- 
nation of a sample plot covered by the Lindero 
membranaceae-Fagetum crenatae association on 
Mt. Sanpoiwadake, Hakusan National Park, re- 
vealed a number of correlations between the distri- 
bution of subassociations and environmental fac- 
tors. The subassociations on the south-facing slopes 
receive deep snow cover in winter with rapid 
melting in the spring. They occur on porous, freely 
draining soils, typical of the general range of 
brown forest soils. Conversely, on the north-east- 


ern slopes there are widespread late-snow patches 
which delay leaf development and expansion and 
which provide an abundant water supply well into 
early summer. Under these conditions, bleached 
soil horizons have developed with iron pan forma- 
tion, resulting in poor soil drainage, which is 
strongly correlated with quite different plant com- 
munities. (Author’s abstract) 

W89-09682 


DETERMINATION OF PERSISTENCE, MOVE- 
MENT, AND DEGRADATION OF HEXAZIN- 
ONE IN SELECTED CANADIAN BOREAL 
FOREST SOILS, 

Toronto Univ. (Ontario). Faculty of Forestry. 

For primary bibliographic entry see Field 5B. 
W89-09687 


INFLUENCE OF FIELD HISTORIES OF CON- 
TINUOUS SOIL INSECTICIDE TREATMENTS 
ON THE RATE OF SOIL BIODEGRADATION 
OF CARBOFURAN IN CAULIFLOWER, BRUS- 
SELS SPROUTS, CHINESE CABBAGE AND 
SUGAR BEET CROPS, 

Universite Catholique de Louvain, Louvain-la- 
Neuve (Belgium). Lab. of Phytopathology. 

For primary bibliographic entry see Field SB. 
W89-09714 


EFFECT OF DROUGHT ON THE DEVELOP- 
MENT OF TRITICUM DURUM DESF., TRITI- 
CUM AESTIVUM L., HORDEUM DISTICHUM 
L. AND HORDEUM VULGARE L., 

Istanbul Univ. (Turkey). Dept. of Biology. 

For primary bibliographic entry see Field 3F. 
W89-09857 


SEEPAGE EXCLUSION PROBLEM FOR PAR- 
ABOLIC AND PARABOLOIDAL CAVITIES, 
Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Envi- 
ronmental Mechanics. 

J. R. Philip, J. H. Knight, and R. T. Waechter. 
Water Resources Research WRERAO, Vol. 25, 
No. 4, p 605-618, April 1989. 12 fig, 5 tab, 18 ref. 


Descriptors: *Infiltration, *Hydraulics, *Seepage, 
*Tunnels, *Unsaturated flow, *Mathematical stud- 
ies, Flow, Tunnel hydraulics, Hydraulics, Under- 
ground structures, Caves, Clays. 


The problems of water exclusion from, or entry 
into, parabolic-cylindrical and paraboloidal cavities 
during steady downward unsaturated seepage were 
solved. Both the quasi-linear and the full nonlinear 
solutions were found exactly and simply. The iden- 
tical general mathematical character of the two 
types of solution, and the good agreement of nu- 
merical details, showed the reliability and utility of 
the very much simpler quasi-linear analysis. A 
remarkable result was that for both the parabolic 
cylinder and the paraboloid, the potential at the 
cavity wall was spatially uniform. These geome- 
tries constituted separatices between apically 
blunter ones (circular cylinder, sphere) where the 
potential at the wall decreases downstream, and 
sharper ones (wedge, cone, hyperbolic cylinder, 
hyperboloid), where it increases. The parabolic 
geometries were optimal in leaking nowhere or 
everywhere: blunter ones leaked first at the apex 
and sharper ones at a low point of the wall. Possi- 
ble applications of these solutions are in design of 
seepage-excluding tunnels and underground reposi- 
tories. A comparison of the results with those for 
the circular cylinder and the sphere showed the 
significance of two dimensionless parameters of 
cavity geometry: the first dependent on sorptive 
number and apical total curvature and the second 
defined as apical sharpness. (Cassar-PTT) 
W89-09884 


INCLUSIVE INFILTRATION EQUATION FOR 
DOWNWARD WATER ENTRY INTO SOIL, 
Nebraska Univ., Lincoln. Dept. of Agronomy. 

D. Swartzendruber, and F. R. Clague. 

Water Resources Research WRERAO, Vol. 25, 
No. 4, p 619-626, April 1989. 5 fig, 1 tab, 26 ref. 


Descriptors: *Soil water, *Infiltration, *Mathemat- 
ical studies, Differential flow equation. 


A new infiltration equation, derived exactly from a 
recent quasi-solution of the governing differential 
flow equation, was shown capable of expressing 
eleven previously published infiltration equations. 
On the basis of least squares fitting, the new equa- 
tion in three-parameter dimensionless form ex- 
pressed each of the eleven previous equations with 
0.31% over all times. If only one parameter was 
retained and fitted in the dimensionless form, nine 
of the eleven equations were still expressed within 
2.5%. The pro equation was shown as a 
realistic blend of rigor and utility for the complete 
range of time. The cumulative quantity of water 
infiltrated was determined from the sorptivity, a 
constant arising from the quasi-solution, and the 
sated (satiated, near-saturated) hydraulic conduc- 
tivity. Because of its broad matching capability, 
the equation was deemed promising for describing 
and fitting experimental infiltration data. (Cassar 


W89-09885 


MONITORING GROUND-WATER AND SOIL 
CONTAMINATION BY REMOTE FIBER 
SPECTROSCOPY, 

ST and E, Inc., Livermore, CA. 

For primary bibliographic entry see Field 5A. 
W89-10182 


APPLICATION OF A NEW TECHNIQUE FOR 


THE DETECTION AND ANALYSIS OF LOW 
CONCENTRATIONS OF CONTAMINANTS IN 
SOIL, 


Colorado School of Mines, Golden. Dept. of 
Chemistry and Geochemistry. 

For primary bibliographic entry see Field 5A. 
W89-10183 


DETERMINATION OF EFFECTIVE POROSI- 
TY OF SOIL MATERIALS, 

Iowa State Univ., Ames. 

For primary bibliographic entry see Field SE. 
W89-10285 


CONTAMINANT TRANSPORT IN THE UN- 
SATURATED ZONE, 

Clemson Univ., SC. Dept. of Computer Engineer- 
ing. 

For primary bibliographic entry see Field 5B. 
W89-10504 


2H. Lakes 


SULFUR AND NUTRIENT ANALYSIS IN 
SEDIMENTS AND SEDIMENT INTERSTITIAL 
WATER, 

Technische Univ. Berlin (Germany, F.R.). Inst. 
fuer Oekologie. 

For primary bibliographic entry see Field 7B. 
W89-09273 


HPLC DETERMINATION OF LINEAR ALKYL- 
BENZENESULFONATE (LAS) IN AQUATIC 
ENVIRONMENT: SEASONAL CHANGES IN 
LAS CONCENTRATION IN POLLUTED LAKE 
WATER AND SEDIMENT, 

National Inst. for Environmental Studies, Tsukuba 
(Japan). Water and Soil Environment Div. 

For primary bibliographic entry see Field 5A. 
W89-09276 


POLLUTION OF LAKES IN A FORMER 
MINING AND SMELTERING AREA: EVI- 
DENCE FROM SUCCESSIVE EXTRACTION 
AND POLLEN ANALYSIS OF LAKE SEDI- 
MENTS, PART 1. LAKE LISSJON, 

Helsinki Univ. (Finland). Dept. of Geology. 

For primary bibliographic entry see Field 5B. 
W89-09280 





POLLUTION OF LAKES IN A FORMER 
MINING AND SMELTERING AREA: EVI- 


IN, 
gian Tutkimuskeskus, Espoo (Finland). 
For primary bibliographic entry see Field 5B. 
W89-09281 


WINTER COVER OF A HIGH-MOUNTAIN 
MEDITERRANEAN LAKE ‘ANY REDO, 
PYRENEES), 

Barcelona Univ. (Spain). Dept. de Ecologia. 
For primary bibliographic entry see Field 2C. 
W89-09323 


SOME ASPECTS OF THE WATER CHEMIS- 
TRY IN THE AREA AROUND MALHAM 
TARN, NORTH YORKS 

Freshwater Biological Association, 
(England). ,' 
For primary bibliographic entry see Field 2K. 
W89-09331 


Ambleside 


COMPARATIVE WATER BALANCES OF SE- 
LECTED AFRICAN WETLANDS, 

Heath Barton, Manor Road, Goring on Thames, 
Oxfordshire, U.K. 

J. V. Sutcliffe, and Y. P. Parks. 

Hydrological Sciences Journal HSJODN, Vol. 34, 
No. 1, p 49-62, February 1989. 8 fig, 11 ref. 


Descriptors: *Africa, *Wetlands, *Swamps, *Hy- 
drologic budget, *Hydrological regime, Flood 
data, Flood plains, Deltas, Time series analysis, 
Comparison studies. 


There are considerable differences between major 
African wetlands which may be brought out by 
comparative studies of their hydrological regimes. 
The water balances of four major African wet- 
lands--the flood plain of the lower Senegal, the 
Niger Inland Delta, the Sudd region of the upper 
Nile and the Okavango delta in Botswana--were 
compared through analysis of inflows and out- 
flows, rainfall and evaporation. Annual and season- 
al inflows were compared and marked differences 
revealed. A simple relation between flooding area 
and volume is included in the water balance model 
in order to estimate monthly series of flooded areas 
over the period of records. These show great 
differences in the proportions of permanent and 
seasonal swamp, which help to explain the differ- 
ences in vegetation distributions. (Author’s ab- 
stract) 

W89-09354 


BACTERIAL ABUNDANCE, BIOMASS, AND 
SECONDARY PRODUCTION 
FOREST-TO-OCEAN 


ENT. 

Texas Univ. at Arlington. Dept. of Biology. 
For primary bibliographic entry see Field 2L. 
W89-09357 


SEASONAL FLUCTUATIONS AND COMPOSI- 
TION OF FISH ASSEMBLAGE IN THE SHATT 
AL-ARAB RIVER AT BASRAH, IRAQ, 

Basrah Univ. (Iraq). Marine Science Centre. 

For primary bibliographic entry see Field 2L. 
W89-09362 


EVALUATION OF WHOLE-LAKE NITROGEN 
FERTILIZATION FOR CONTROLLING BLUE- 
GREEN ALGAL BLOOMS IN A HYPEREU- 
TROPHIC LAKE, 

Wisconsin Dept. of Natural Resources, Madison. 
Bureau of Research. 

For primary bibliographic entry see Field 5G. 
W89-09363 


WOODY DEBRIS AND ITS CONTRIBUTION 
TO POOL FORMATION IN A COASTAL 
STREAM 50 YEARS AFTER LOGGING, 

Oregon State Univ., Corvallis. Dept. of Forest 
Engineering. 


C. W. Andrus, B. A. Long, and H. A. Froehlich. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 12, p 2080-2086, 
December 1988. 3 fig, 4 tab, 5 ref. 


Descriptors: *Wood wastes, *Detritus, *Coastal 
streams, *Logging, *Aquatic habitats, *Riparian 
vegetation, Natural streams, Streams, Stream fish- 
eries, Oregon. 


Decaying wood that litters the channels and banks 
of streams flowing through forested land plays 
important roles in structuring stream channels. The 
channel complexity that woody debris creates is 
particularly important for fish species that use 
pools and gravel deposits for spawning and — 
their young. A study was conducted to 

how young stands of timber might be managed ne 
that they supply adequate amounts of woody 
debris to fish-bearing streams. To assess the ade- 
quacy of the supply of woody debris in a fourth- 
order coastal Oregon stream system, the amount of 
debris that remained from a previous stand subject- 
ed to logging and fire, and the amount that origi- 
nated in the current stand was measured. Large 
quantities of woody debris persisted 50 years after 
logging and fire in the stream channels. Debris 
from the current stand represented only 14% of 
total debris volume and 8% of debris volume re- 
sponsible for creating pools. The greatest number 
of pools were located in downstream sections of 
the watershed where gradient was reduced, dis- 
charge was increased, and streambed material was 
finer. Seventy percent of current riparian forest 
varied with topography. Alder stands dominated 
moist terrace sites adjacent to channels, whereas 
slopes contained a mixture of alder and conifer. 
Study results indicate that riparian trees must be 
left to grow longer than 50 years to ensure that an 
adequate, long-term supply of woody debris is 
available for stream channels. Debris from previ- 
ous stands plays a crucial role in the interim and 
should not be removed from stream channels. (Au- 
thor’s abstract) 

W89-09364 


EXPERIMENTAL INDUCTION OF LIVER TU- 
MOURS IN RAINBOW TROUT (SALMO 
GAIRDNERI) BY CONTAMINATED SEDI- 
MENT FROM HAMILTON HARBOUR, ON- 
TARIO, 

Trent Univ., Peterborough (Ontario). Environmen- 
tal and Resource Studies Program. 

For primary bibliographic entry see Field SC. 
W89-09366 


MACROINVERTEBRATE COMMUNITIES 
AND ENVIRONMENT IN A SOUTHERN AFRI- 
CAN MOUNTAIN STREAM, 

Pg Town Univ. (South Africa). Dept. of Zoolo- 


f oM. King, J. A. Day, P. R. Hurly, M.-P. 
Henshall-Howard, and B. R. Davies. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 12, p 168-2181, 
December 1988. 6 fig, 5 tab, 50 ref. 


Descriptors: *Macroinvertebrates, *Stream biota, 
*Aquatic populations, *Species composition, Re- 
gression analysis, Spatial distribution, Potassium, 
South Africa. 


Both numerical and functional approaches to in- 
vertebrate community structure and distribution 
have the potential for allowing considerable insight 
into the ways in which stream ecos function 
and into their reactions to disturbance. In a study 
of a second-order southern African stream, Langri- 
vier in southern Africa, complementary classifica- 
tion and multidimensional scaling (MDS) tech- 
niques revealed longitudinal changes in macroin- 
vertebrate community structure, but no temporal 
changes. Stepwise discriminant analysis and multi- 
ple linear regression were used to identify environ- 
mental variables correlated with the community 
changes but produced conflicting results depend- 
ing on the information used, possibly because of 
strong correlations between some of the variables. 
The MDS plot of biotic samples illustrated that 
potassium levels correlated most strongly with 
community distribution. Because of the large 


WATER CYCLE—Field 2 
Lakes—Group 2H 


number of variables now shown worldwide to 
correlate with faunal distributions, ways are sug- 
gested to choose the variables to suit the kind of 
study to be undertaken. Attempts to assign the 
invertebrates to functional feeding groups (FFGs) 
were unsatisfactory as the relevant categories are 
poorly defined and often inadequate for classifying 
the fauna. Until these categories are more clearly 
defined, and more uniformly applied, concepts re- 
lating to FFGs cannot be tested satisfactorily. The 
stream community in Langrivier is more similar to 
communities found in two other mediterranean 
ecosystems than to those in other southern African 
rivers, probably because of the greater predictabil- 
ity of flow in the Langrivier. (Author’s abstract) 
W89-09367 


EFFECTS OF WINTER FLOODS ON FISHES 
IN THE SIERRA NEVAD. 

California Univ., a Dept. of Forestry and 
Resources 

For primary bibliographic entry see Field 2E. 
W89-09368 


ORTHOPHOSPHATE CONCENTRATIONS IN 
LAKE WATER: ANALYSIS OF RIGLER’S RA- 
DIOBIOASSAY METHOD, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 5A. 
W89-09370 


PATTERNED FENS OF WESTERN LABRA- 


CHEMISTRY, LAND- 
FORM FEATURES, AND DYNAMICS OF SUR- 
FACE PATTERNS, 
Harvard Univ., Petersham, MA. Harvard Forest. 
D. R. Foster, G. A. King, and M. V. Santelmann. 
Canadian Journal of Botany CJBOAW, Vol. 66, 
No. 12, p 2402-2418, pee 1988. 14 fig, 5 tab, 
LH. NSF Grants DPP-8400638 and DEB- 
7922142. 


Descriptors: *Distribution patterns, *Ecological 
distribution, *Fens, *Wetlands, *Vegetation, 
*Canada, *Peat bogs, *Stratigraphy, Topography, 
Chemical analysis, Surface-groundwater relations, 
Soil water table, Hydrologic aspects. 


The landforms, vegetation, water chemistry, and 
stratigraphy of four patterned fens (aapmires) in 
western Labrador and adjacent Quebec are de- 
scribed in a study investigating the origin and 
characteristics of surface patterns on northern 

Phytosociological analysis by the releve 
approach, in conjunction with analysis by TWIN- 
SPAN, is used to describe 11 floristic noda. The 
vegetational patterns are largely controlled by 
depth to the water table. Mire landforms discussed 
in detail include ice-push ridges, flarks and pools, 
peat ridges, and mire-margin hummocks. Water 
chemistry is typical of minerotrophic conditions, 
with pH ranging from 4.4 to 6.7 and calcium 
concentrations from 20 to 430 microequiv/L. The 
water chemistry, vegetation, and landforms on the 
mires are compared with results from other studies 
from Labrador and circumboreal regions. Strati- 
graphic results and field observations support the 
theory that surface patterns on the mire develop 
slowly through the interplay of biological and 


and 

development of ridges due to differential peat ac- 
cumulation; (iii) degradation of flark vegetation 
into mud bottoms and open-water _ and (iv) 
coalescence, continued expansion, and deepening 
of open-water areas. Hydrological controls over 
the rate and extent of pool formation are discussed 
as a probable explanation of the geographical dis- 
tribution of patterned mires. (Author’s abstract) 
W89-09374 





Field 2—WATER CYCLE 
Group 2H—Lakes 


SCHISTOSOMIASIS IN KANO STATE, NIGE- 


Bayero Univ., Kano (Nigeria). Dept. of Biological 
Sciences. 

For primary bibliographic entry see Field SB. 
W89-09382 


MIASIS IN KANO STATE, NIGE- 


(BILHARZ), 
Bayero Univ., Kano (Nigeria). Dept. of Biological 
Sciences. 
C. Betterton, B. T. Ndifon, and R. M. Tan. 
Annals of Tropical Medicine and Parasitology 
ATMPA2, Vol. 82, No. 6, p 571-579, December 
1988. 3 fig, 15 ref. 


Descriptors: *Nigeria, *Schistosomiasis, *Animal 
physiology, ‘Snails, ‘*Environmental effects, 
*Parasites, *Human diseases, *Water level fluctua- 
tions, *Damsites, Drying, Population dynamics, 
Flooding, Aquatic habitats, Reservoirs, Mortality, 
Developing countries. 


Aestivation patterns in Bulinus rohlfsi and B. glo- 
bosus were studied by digging transects across the 
floor of their dried habitats and by monitoring 
changes in snail population structure during the 
period when the habitats were flooded. Bulinus 
rohlfsi, which inhabited a small man-made lake, 
was found to asetivate towards the bottom of its 
habitat, aestivation occurring during the last six 
weeks before the lake dried. The data on B. globo- 
sus from a temporary pool are less complete, but 
they show that this species also aestivates at the 
bottom of its habitat and can be found buried at 
depths up to 3 cm. A wide size range of both 
species of snail were found to aestivate, but there 
was differential mortality of young B. rohlfsi soon 
after the lake re-filled, and the optimally surviving 
size group of B. globosus was 9 mm. The begin- 
ning of aestivation in B. rohlfsi did not correlate 
with many of the physical parameters measured, 
but it coincided with the dying off of a bloom of 
unicellular algae. The importance of stimuli other 
than desiccation in the aestivation process of bulin- 
ids is stressed. Laboratory infections with isolates 
of Schistosoma haematobium showed that both 
Bulinus species were capable of transmitting local 
strains of the parasite and indicated the presence of 
snail host-specific strains. (See also W89-09382) 
(Author’s abstract) 

W89-09383 


CONSERVATION OF WETLANDS: DO INFER- 

TILE WETLANDS DESERVE A HIGHER PRI- 
ORITY, 

Ottawa Univ. (Ontario). Dept. of Biology. 

D. R. J. Moore, P. A. Keddy, C. L. Gaudet, and I. 

C. Wisheu. 

Biological Conservation BIOCOK, Vol. 47, No. 3, 
p 203-217, 1989. 3 fig, 3 tab, 39 ref. 


Descriptors: *Wetlands, *Wildlife conservation, 
*Ecology, “Species diversity, *Environmental 
policy, Species composition, Infertile wetlands, 
Value, Environmental protection, Canada. 


Whether infertile wetlands have higher conserva- 
tion value than fertile wetlands was evaluated 
based on three criteria commonly used in ecologi- 
cal site evaluations: species richness, number of 
rare species, and species composition. The data 
consisted of species composition in n = 401 0.25 sq 
m quadrats from a wide range of wetland types in 
eastern Canada. Infertile wetlands had higher spe- 
cies richness and many more rare species than did 
fertile wetlands. Further, infertile wetlands had a 
greater range of vegetation types than did fertile 
wetlands. It is also probable that infertile wetlands 
are more sensitive to human disturbances. These 
results indicate that infertile wetlands are more 
desirable for conservation than presently account- 
ed for in wetland evaluation systems. In addition, 
because of greater variation in vegetation types, 


relatively more ecological reserves are needed to 
adequately represent the variation in infertile wet- 
lands. (Author’s abstract) 

W89-09386 


THERMOANAEROBIUM LACTOETHYLICUM 
SPEC. NOV.: A NEW ANAEROBIC BACTERI- 
UM FROM A HOT SPRING OF KAMCHATKA, 
Moscow State Univ. (USSR). Dept. of Microbiolo- 


34 N. Kondratieva, E. V. Zacharova, V. I. Duda, 
and V. V. Krivenko. 

Archives of Microbiology AMICCU, Vol. 151, 
No. 2, p 117-122, January 1989. 3 tab, 3 fig, 32 ref. 


Descriptors: *Anaerobic bacteria, *Hot springs, 
*Taxonomy, *Bacterial physiology, *Metabolism, 
*Growth media, Aquatic habitats, Growth, Bacte- 
rial analysis, Respiration, Biochemistry, USSR, 
Kamchatka. 


A new anaerobic thermophilic Gram-positive, non- 
sporeforming bacterium strain ZE-1 was isolated 
from a hot spring of Kamchatka (USSR). The cells 
are rod-shaped, (0.5-0.8 by 2.0-20 micrometers), 
non-motile. The bacterium can grow between 42 
and 75 C; the optimal temperature is 65 C. The 
growth i ible between pH values 5.0 and 8.5; 
optimal pH is 7.0. The cultures grow on the media 
containing peptone, yeast extract, or casein hydrol- 
ysate as nitrogen sources in the presence of glucose 
or some other sugars, mannitol or starch. The main 
fermentation products of glucose are ethanol, ace- 
tate, lactate, hydrogen (H2), and carbon dioxide 
(CO2); by-products are propionic, butyric and iso- 
valeric acids. Glucose is metabolized via Embden- 
Meyerhoff-Parnas pathway. Molecular hydrogen 
does not inhibit growth. The bacterium does not 
reduce acetone to isopropanol, but is able to form 
hydrogen sulfide from elemental sulfur. The bacte- 
rium contains a soluble hydrogenase. This enzyme 
catalyzes both evolution an uptake of H2 and is 
active in the presence of methyl viologen. The 
DNA-base composition is 34.6 mol%; the genome 
size 2.08 times 10 to the 9th power D. The name 
proposed for the isolated bacterium strain ZE-1 is 
Thermoanaerobium lactoethylicum spec. nov. (Au- 
thor’s abstract) 

W89-09389 


EFFECT OF THERMAL ADDITIONS ON THE 


ING LAKE, 
Tennessee Univ., Knoxville. Dept. of Zoology and 
Entomology. 


For oy bibliographic entry see Field 5C. 
W89-09423 


LIMNOLOGICAL MEASUREMENTS OF NI- 
TRATE GRADIENTS IN THE LITTORAL AND 
PROFUNDAL SEDIMENTS OF A MESO-EU- 
TROPHIC LAKE (LAKE VECHTEN, THE 
NETHERLANDS), 

Limnologisch Inst., Nieuwersluis (Netherlands). 

J. R. A. Sweerts, and D . DeBeer. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 3, p 754-757, March 1989. 
2 fig, 1 tab, 13 ref. 


Descriptors: *Environmental gradient, *Measuring 
instruments, *Littoral zone, *Eutrophic lakes, 
*Sedimentation, *Lake sediments, *Nitrates, *Ni- 
trogen cycle, *The Netherlands, *Limnology, Eu- 
trophication, Silt, Sand, Denitrification, Limiting 
nutrients. 


NO3(-) concentration profiles were measured with 
a newly developed microelectrode. The depth of 
penetration of NO3(-) varied from only 1.3 mm in 
organic-rich profundal silty sediments to 5 mm in 
organic-poor littoral sandy sediments. The thick- 
ness of the zone of denitrification in the organic- 
rich sediments was 500 micrometers. Oxygen pro- 
files measured simultaneously revealed that the 
zone of denitrification was directly adjacent to the 
aerobic zone. The results demonstrate high denitri- 
fication rates (0.26 to 1.31 mmol/sq m/day) at in 
situ nitrate concentrations in the overlying water 


(0.030 mmol/liter) and limitation of denitrification 
by nitrate availability. (Author’s abstract) 
W89-09424 


BOG DEVELOPMENT AND LANDFORM DY- 
NAMICS IN CENTRAL SWEDEN AND 
SOUTH-EASTERN LABRADOR, CANADA, 
Harvard Univ., Petersham, MA. Harvard Forest. 
a “ Foster, H. E. Wright, M. Thelaus, and G. A. 
po of Ecology JECOAB, Vol. 76, No. 4, 
1164-1185, December 1988. 15 fig, 1 tab, 65 


Descriptors: *Geomorphology, *Paleolimnology, 
*Limnology, *Wetlan *Canada, *Sweden, 
*Bogs, *Stratigraphy, Mires, Landform dynamics, 
Radiocarbon dating, Labrador, Comparison stud- 
ies, Stream erosion. 


Stratigraphic analysis, detailed surveying, and ra- 
di dating were used to document the de- 
velopment of Hammarmossen, a raised mire in 
central Sweden, and to contrast the structure, de- 
velopment and dynamics of landforms there with 
those on Gilbert bog in south-eastern Labrador 
(Canada). A series of basal radiocarbon dates from 
transects of peat cores across Hammarmossen 
shows that peat started to accumulate approxi- 
mately 5500 years b.p. and spread rapidly across a 
glacial outwash plain throughout the late Holo- 
cene. The implications of this pattern of develop- 
ment for models of bog hydrology and growth and 
for interpretations of the process of paludification 
are discussed. On both Swedish and Labrador 
mires, the distribution, shape and development of 
open-water pools are closely controlled by the 
topography of the peat surface. The largest and 
deepest pools occur on the flattest surfaces, where 
water outflow is slow. Pool development results 
from hydrological controls on relative rates of peat 
accumulation in hummocks and hollows. Pools 
were initiated throughout the last 400 years of bog 
development. On Hammarmossen, a deep layer of 
algal gyttja partly fills the pools; on Labrador, 
bogs algal sediment is absent, and the pool floors 
are degrading peat and peat detritus. This contrast 
in stratigraphy of bog pools in Sweden and Labra- 
dor follows a similar pattern for pools on minero- 
trophic mires (fens) in the two areas. Once formed, 
pools undergo similar dynamics in the two regions. 
Pool depth increases as peat accumulation on hum- 
mocks exceeds sedimentation in pools. Lateral ex- 
pansion of pools occurs through marginal flooding, 
controlled by differential rates of accumulation and 
by the breakdown of peat ridges separating adja- 
cent pools. Pools may be drained through surface 
erosion or through subsurface piping. Erosion of 
the bog from the mire margin towards the center 
may gradually fragment the peat mass. Under very 
wet conditions, raised bogs are inherently unstable 
systems on which water-dominated landforms in- 
crease through time until stream erosion gradually 
dissects the mire. (Author’s abstract) 
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SEASONAL CHANGE IN GAS CONTENT AND 
BUOYANCY OF FLOATING TYPHA MATS, 
Boreal Inst. for Northern Studies, Edmonton (Al- 
berta). 

E. H. Hogg, and R. W. Wein. 

Journal of Ecology JECOAB, Vol. 76, No. 4, 
1055-1068, December 1988. 2 fig, 2 tab, 30 ref. 


Descriptors: *Marshes, *Temperature effects, 
*Seasonal variation, *Buoyancy, *Floating plants, 
*Wetlands, *Limnology, Mats, Floating mats, Cat- 
tails, Gas bubbles, Anaerobic conditions, Solubili- 
ty. 


Seasonal changes in buoyancy and gas bubble dy- 
namics of floating mats were quantified and these 
changes were related to | the e ects of both biotic 
and abiotic temper dent processes. In an 
embanked, freshwater marsh in New Brunswick 
(Canada), the buoyancy of experimentally isolated 
Typha floating mats and release rate of gas bubbles 
were monitored. Mats were most buoyant and 
released the greatest quantity of gas in late summer 
when water temperature in the mat was highest. 
Nitrogen and methane were major components of 








gas bubbles trapped in the organic material in 
August, but the percentage of methane was rela- 
tively lower in May. In a laboratory experiment, 
Typha mat samples were incubated in growth 
chambers at 2, 8, 15 or 22 C for twelve weeks, and 
were then held at 2 C for thirteen weeks and 15 C 
for ten weeks to simulate winter and summer tem- 
peratures, respectively, in floating mats. Samples 
incubated at 22 C reached and an equilibrium gas 
content of 13.7% of total mat volume, while sam- 
ples at 2 C attained a content of 6.2%. The 
magnitude of seasonal changes in gas content was 
estimated at between 2.5 and 4.7% of total mat 
volume. Seasonal, d change 
in the rate of anaerobic decomposition is partly 
responsible for the observed seasonal variation in 
the gas content and buoyancy of mats, but physical 
processes such as changes in gas solubility with 
temperature are also important. (Author’s abstract) 
W89-09429 





STRATIGRAPHY OF THE SIXTEEN MILE 
CREEK LAGOON, AND ITS IMPLICATIONS 
FOR LAKE ONTARIO WATER LEVELS, 

Corps of Engineers, Buffalo, NY. Buffalo District. 
J. E. Flint, R. W. Dalrymple, and J. J. Flint. 
Canadian Journal of Earth Sciences CJESAP, Vol. 
= No. 8, p 1175-1183, August 1988. 6 fig, 1 tab, 35 
ref. 


Descriptors: *Paleolimnology, *Paleoclimatology, 
*Lake Ontario, *Climatology, *Lagoons, *Stratig- 
raphy, *Bottom sediments, *Water level, Sedimen- 
tation, Silt, Clay, Channel accretion, Carbon ra- 
dioisotopes. 


The sequence of units (from the base up) in the 
Sixteen Mile Creek Lagoon (Lake Ontario, 
Canada) mimics the longitudinal sequence of surfi- 
cial environments: pink silt-overbank (flood plain- 
dry marsh); bottom sand-stream channel and 
beach; orange silt-marsh; gyttja-wet marsh and 
very shallow (deltaic) lagoon; and brown and grey 
clay-open-water lagoon. This entire sequence ac- 
cumulated over the last 4200 years under slowly 
deepening, transgressive conditions caused by the 
isostatic rise in the lake outlet. Land clearing by 
European settlers dramatically increased the 
supply of clastic sediment and terminated the dep- 
osition of the organic-rich silty clays (gyttja) that 
make up most of the lagoon fill. Because the gyttja 
and beach sand are interpreted to have accumulat- 
ed in water depths of less than 0.5 m, the elevation- 
time plot of 14C dates from these units can be used 
to reconstruct a very closely constrained lake-level 
curve. The data indicate that water levels have 
risen at an average rate of 0.25 cm/yr over the last 
3300 years as a result of differential, isostatic re- 
bound. Superimposed on this trend are water-level 
oscillations with amplitudes on the order of 1 m 
and periods of several hundred years. These oscil- 
lations are synchronous and in phase with water- 
level fluctuations in Lake Michigan, and with a 
variety of other climatic variations in North Amer- 
ica and Europe. It is therefore proposed that the 
water-level oscillations are a result of long-term, 
climatically produced variations in precipitation in 
the Great Lakes drainage basin. (Author’s abstract) 
W89-09438 


NEGATIVELY BUOYANT FLOW IN DIVERG- 
ING CHANNEL: III. ONSET OF UNDERFLOW, 
Minnesota Univ., Minneapolis. St. Anthony Falls 
Hydraulic Lab. 


For primary bibliographic entry see Field 8B. 
W89-09443 


NEGATIVELY BUOYANT FLOW IN DIVERG- 
ING CHANNEL: IV. ENTRAINMENT AND DI- 

LUTION, 

Minnesota Univ., Minneapolis. St. Anthony Falls 

Hydraulic Lab. 

For primary bibliographic entry see Field 8B. 
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INFLUENCE OF TOPOGRAPHIC FACTORS 
UPON THE OXYGEN CONSUMPTION RATE 
IN SILL BASINS OF ieee sar 
Fiskeridirektoratets Havf< 





Bergen 


(Norway). 

J. Aure, and A. Stigebrandt. 

Estuarine, Coastal and Shelf Science ECSSD3, 
or 28, No. 1, p 59-69, January 1989. 5 fig, 1 tab, 7 
re’ 


Descriptors: *Fjords, *Topography, *Oxygen re- 
quirements, *Mathematical models, Basins, Organ- 
ic matter, Norway. 


The rate of oxygen consumption has been estimat- 
ed for 29 different sill basins of fjords, all located in 
a relatively small area of the Norwegian west 
coast. It is found that CONS, the volume mean 
rate of oxygen consumption in a sill basin (i.e. 
below the sill level), is inversely proportional to 
the mean depth of the basin below the sill. In 
addition it is demonstrated that CONS decreases 
with increasing sill th in an approximately 
linear fashion. The results are compatible with a 
regionally horizontally homogeneous and down- 
ward decreasing vertical flux of or, carbon. 
Based on data from the present set of sill basins, an 
empirical formula has been derived for CONS as a 
function of sill depth and depth of the basin below 
the sill. This may be looked upon as a regionally 
valid empirical fjord model which may be used to 
determine whether or not the oxygen consumption 
in a sill basin is normal. (Author’s abstract) 
W89-09474 


INFLUENCE OF SEAGRASS BEDS AND 
OYSTER PARKS ON THE ABUNDANCE AND 
BIOMASS PATTERNS OF MEIO--AND MA- 
CROBENTHOS IN TIDAL FLATS, 

Bordeaux-1 Univ., Talence (France). Inst. de Bio- 
logie Marine. 

J. Castel, P. J. Labourg, V. Escaravage, I. Auby, 
and M. E. Garcia. 

Estuarine, Coastal and Shelf Science ECSSD3, 
Vol. 28, No. 1, p 71-85, January 1989. 3 fig, 4 tab, 
37 ref. IFREMER Grant 85/5080580. 

Descriptors: *Estuaries, *Tidal flats, *Intertidal 
areas, *Oysters, *Sea grasses, *France, Bays, 
Benthos, Regression analysis, Population density, 
Chlorophyll, Organic carbon, Biomass, Temporal 
distribution, Spatial distribution. 


The relative contribution of meio-and macrofauna 
to the benthic ecology of the Arcachon Bay tidal 
flats in south-west France were studied at seven 
stations seasonally for a year. Relationships be- 
tween faunal density and biomass, and external 
factors such as sediment structure, benthic chloro- 
phyll and seagrass debris were investigated. A 
comparison was made between bare sands, oyster 
beds and vegetated sediment in semi-exposed con- 
ditions and in sheltered areas. howe a stepwise 
method of multiple linear regression, the high den- 
sities of macrobenthos are mostly explained by 
high quantities of plant debris. For meiofauna, 
together with plant debris, silt content, organic 
carbon, chlorophyll pigments are involved. On an 
average, a correlation between macro-and meio- 
faunal abundances could be found. However, this 
general pattern is modified by the biogenic struc- 
ture created by the oysters and seagrass. When 
compared to the adjacent sandbanks, oysters clear- 
ly enhanced meiofaunal abundance but depressed 
marofaunal densities. The organic-rich oyster bio- 
deposits probably favor meiofauna by an increase 
of the trophic resources but do not favor macro- 
fauna by inducing low oxygen concentrations. It is 
also likely that macrofauna is more sensitive to 
predation than meiofauna both in sandbanks and in 
oyster parks. For both meio-and macrofauna the 
highest incidences are recorded in seagrass bed 
sediments. Zostera induces an enhancement of or- 
ganic detritus and provides a refuge against preda- 
tion. In terms of biomass, the macrofauna/meio- 
fauna ratio is 25:1 in sandbanks, 1:5 in oyster parks 
and 4:2 in seagrass bed sediments. Macrofaunal 
biomass is more variable both spatially and tempo- 
rally than meiofauna biomass. It is likely that the 
macrofauna is more sensitive to external factors 
such as predation, anoxia, a than the meio- 
fauna. Meiofauna abundance and biomass are more 
usually a function of food abundance and physical 
properties of the sediment. (Author’s abstract) 
W89-09475 
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ROLE OF CILIATED PROTOZOA IN PELAG- 
IC FRESHWATER ECOSYSTEMS, 
Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 
J. R. Beaver, and T. L. Crisman. 

Ecology MCBEBU, Vol. 17, No. 2, p 


‘icrobial 
111-136, 1989. 9 fig, 2 tab, 116 ref. 


Descriptors: *Protozoa, *Eutrophic lakes, *Phyto- 
plankton, *Trophic level, *Limnology, *Ecosys- 

tems, *Food chains, Eutrophication, Oligotrophic 
ped Species diversity, Temporal distribution, 
Spatial distribution, Zooplankton, Crustaceans, 
Thermal stratification, Biomass. 


The abundance and biomass of ciliates are both 
strongly related to lake trophic status as measured 
by chlorophyll a concentrations. Taxonomic re- 
p ts occur with increasing eutrophication 
such that large-bodied forms predominantly oligo- 
trichs) are progressively replaced by smaller- 
bodied ciliates (mainly scuticociliates). Highly 
acidic lakes display a more pronounced dominance 
of large-bodied forms when contrasted with less 
acidic lakes of comparable trophy. Community 
structure of ciliate populations is determined large- 
ly by lake trophy with acidic oligotrophic systems 
being characterized by reduced diversity and spe- 
cies richness compared with hypereutrophic sys- 
tems. The temporal and spatial distribution of small 
(<100 micrometers) ciliate populations is ascribed 
to lake thermal regimes which provide localized 
concentrations of food resources. Likewise, in ex- 
tremely productive lakes, very large (>100 mi- 


large zooplankton (crustaceans) are capable of uti- 
lizing ciliates as a food source, but there is little 
direct evidence from field studies documenting this 
trophic link. Ciliates can be voracious grazers of 
both bacterioplankton and phytoplankton, and 
each species has a distinct range of preferred parti- 
cle size which is a function of both mouth size and 
morphology. Myxotrophic ciliates may be impor- 
tant components in some plankton communities, 
particularly during periods of nutrient limitation or 
after their displacement from the benthos of eutro- 
phic lakes. Evidence regarding the importance of 
planktonic ciliated protozoa in nutrient regenera- 
tion and as intermediaries in energy flow is dis- 
cussed. (Author’s abstract) 
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CHARACTERIZATION OF AMIDOHYDRO- 
LASES IN A FRESHWATER LAKE SEDIMENT, 
Kent Univ., Canterbury (England). Biological Lab. 
P. J. Sallis, and R. G. Burns. 

icrobial Ecology MCBEBU, Vol. 17, No. 2, p 
159-170, 1989. 4 fig, 1 tab, 37 ref. 


Descriptors: *Limnology, *Lake sediments, *En- 
zymes, *Eutrophic lakes, Hydrogen ion concentra- 
tion, Water temperature, Sediments. 


Sediment ee were air dried (ADS) and stored 
for at least 3 months before being enzymically 
characterized. The pH optimum of I, II, and Ili 
were pH 7.0, 8.4, and 6.5-7.0, respectively, while 
III in soluble extracts from ADS was most active 
between pH 8.0 and 9.0. The temperature response 
of the three enzymes in ADS = E(a) values of 
38.9, 41.6, and 35.9 kJ/mol for I, Il, and III, 
respectively. K(m) and V(max) values for ADS I, 
II, and III were 1.2 mM and 1.9 micromol NH3/g/ 
hr. K(m) values for all three enzymes in ADS 
extracts were at least an order of magnitude great- 
er than those of the ADS. The susceptibility of 
each enzyme to proteolysis was followed in ADS 
and fresh wet sediment and compared with that of 
III in an ADS extract. All sediment enzymes were 
found to be more resistant than the commercial 
preparation of bacterial L-glutaminase subjected to 
the same treatment. These results suggested that I, 
II, and III all exist to some extent as colloid- 
immobilized enzyme fractions in freshwater sedi- 
ments and are analogous to the stable enzyme 
fractions in soils. (Author’s abstract) 

W89-09502 
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FACTORS INVOLVED IN MULTIPLICATION 
AND SURVIVAL OF ESCHERICHIA COLI IN 
LAKE WATER, 

Cornell Univ., Ithaca, NY. Lab. of Soil Microbi- 
ology. 

Y. Henis, K. R. Gurijala, and M. Alexander. 
Microbial Ecology MCBEBU, Vol. 17, No. 2, p 
171-180, 1989. 5 fig, 29 ref. U.S. EPA Cooperate 
Agreement CR812233. 


Descriptors: *Bioindicators, *Escherichia coli, 
*Lakes, *Population dynamics, Phosphates, Amino 
acids, Coliforms, Bacteria. 


The population of a strain of Escherichia coli that 
was resistant to nalidixic acid and streptomycin 
declined rapidly in samples of sterile and nonsterile 
Cayuga Lake water and reached an undetectable 
level in nonsterile water at 24 and 72 hr when 
counted on eosin-methylene blue (EMB) agar and 
half-strength trypticase soy agar (TSA), respec- 
tively. In sterile lake water amended with 10 mi- 
crograms amino acids per ml or 0.1 M phosphate, 
E. coli multiplied exponentially for more than 24 
hr. The addition of Rhizobium leguminosarum 
biovar phaseoli to unamended sterile lake water 
prevented the decline of E. coli, and its addition to 
amended sterile lake water prevented E. coli multi- 
plication. The cell density of this strain of E. coli 
declined in the first 8 hr after its introduction into 
an inorganic salts solution, but the bacterium then 
grew extensively. This increase in abundance was 
not observed in the presence of R. phaseoli, and E. 
coli counts on half-strength TSA remained un- 
changed between 8 hr and 6 days. When counted 
on EMB agar, the abundance of the antibiotic- 
resistant strain of E. coli and a strain not selected 
for resistance increased in solutions containing 
phosphate and amino acids but declined in the 
presence of high densities of R. phaseoli. Many of 
the cells of the antibiotic-resistant E. coli strain 
failed to grow on antibiotic-amended EMB agar 
after introduction of the organism into nonsterile 
or sterile lake water or into an inorganic salts 
solution containing R. phaseoli, although colonies 
appeared on TAS. The data suggest that E. coli 
cells grown on rich media suffer a shock when 
introduced into lake water because of low hypo- 
tonicity, the indigenous competing flora, or both. 
This shock is prevented by either phosphate buffer 
or by amino acids at low concentration. The 
shocked bacteria formed colonies on half-strength 
TSA. Depending on environmental conditions, the 
presence of a second organism either has no effect 
or results in an increase or decrease in E. coli 
numbers. (Author’s abstract) 
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RESPONSES OF RED DRUM (SCIAENOPS 
OCELLATUS) TO CALCIUM AND MAGNESI- 
UM CONCENTRATIONS IN FRESH AND 
SALT WATER, 

For primary bibliographic entry see Field 81. 
W89-09514 


PRELIMINARY HYDROCHEMICAL STUDY 
OF THE STREAMS OF JACI-PARANA (RON- 
DONIA) (ESTUDO PRELIMINAR SOBRE A 
HIDROQUIMICA DA _ BACIA DE _ JACI- 
PARANA (RO), 

Instituto Nacional de Pesquisas da Amazonia, 
Manaus (Brazil). 

For primary bibliographic entry see Field 2K. 
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LEAF LITTER IN TWO SOUTHERN TASMA- 
NIAN CREEKS AND ITS RELEVANCE TO PA- 
LAEOBOTANY, 

Tasmania Univ., Hobart (Australia). Dept. of 
Botany. 

R. J. Carpenter, and P. Horwitz. 

Papers and Proceedings of the Royal Society of 
Tasmania, Vol. 122, No. 2, p 39-45, October 1988. 
1 fig, 1 tab, 19 ref. 


Descriptors: *Leaves, *Detritus, *Litter, *Austra- 
lia, *Streams, *Paleolimnology, *Riparian vegeta- 
tion, Paleobotany, Vegetation, Limnology, Mixed 
forests, Species composition. 


Variations in the relative proportions of the leaves 
of different species represented as leaf litter at 
surface and benthic levels in lotic and lentic sys- 
tems, then compared to the surrounding vegeta- 
tion, may have important implications for both 
paleobotanical and limnological research. Benthic 
and drifting litter were examined in two parallel 
creeks in mixed forest in southern Tasmania (Aus- 
tralia), and the occurrence of whole leaves record- 
ed. Nothofagus cunninghamii leaves were domi- 
nant in both the benthic and drift samples, Athero- 
sperma moschatum occurred in the drift but only 
in trace quantities in the drift samples, and whole 
Eucalyptus obliqua leaves were absent from all 
samples. Otherwise most species occurred in simi- 
lar proportions in both creeks and for both sam- 
pling strategies. It is concluded that the processes 
of litter input, leaf buoyancy, and leaf breakdown 
will result in an unequal potential for fossilization 
of the leaves of different species; accordingly, at- 
tempts to reconstruct vegetation using macrofossils 
need to be approached with caution. (Author’s 
abstract) 

W89-09519 


FIRST MEASUREMENT OF THE PRIMARY 
PRODUCTION OF EPILITHIC ALGAE IN 
LAKE TANGANYIKA, 

National Inst. for Environmental Studies, Tsukuba 


1-7, October 1988. 2 fig, 2 tab, 21 ref. Japanese 
Ministry of Education, Science and Culture grant- 
in-aid 61043031. 


Descriptors: *Primary productivity, *Aquatic pro- 
ductivity, *Lake Tanganyika, *Algae, *Lake fish- 
eries, Littoral zone, Fish food organisms, Epilithic 
algae, Algal growth, Fish populations. 


In Lake Tanganyika in Zaire, a tropical oligotro- 
phic lake, a dense growth of epilithic algae is found 
on the rocky shore which composes most of the 
lake shoreline. The cichlid-dominated fish fauna 
found at this shore-type is one of the most diverse 
freshwater fish communities known, and is very 
rich in biomass. In order to evaluate the potential 
of the littoral fishery development, littoral primary 
production was studied. Measurements of epilithic 
algae primary production were made on a rocky 
shore of the lake in the early dry season. The daily 
production rate was 0.395-0.695 g C/sq m/d at 1.5 
m depth and 0.192-0.561 g C/sq m/d at 4.5 m 
depth, which showed epilithic algae were as pro- 
ductive as pelagic phytoplankton in this season. 
The littoral fish community is superior to the pe- 
lagic fish community in the exploitation of primary 
production in that many herbivorous fish are in- 
cluded in the community (e.g. 18% of the total fish 
number) Therefore, the rate of fish production in 
the littoral zone is comparable to that in the pelag- 
ic zone. (VerNooy-PTT) 
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EFFECT OF NITROGEN AND PHOSPHORUS 
ADDITION ON THE PHYTOPLANKTON 
GROWTH IN WATER COLLECTED FROM 
DIFFERENT TROPHIC REGIONS OF LAKE 
BIWA, 

Nagoya Women’s Univ. (Japan). 

For primary bibliographic entry see Field 5C. 
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LONG TERM STUDY OF THE PHOSPHORUS 
CYCLE IN LOUGH NEAGH, NORTHERN IRE- 


LAND, 

Department of Agriculture for Northern Ireland, 
Antrim. Freshwater Biological Investigation Unit. 
For primary bibliographic entry see Field 5B. 
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SIGNIFICANCE OF THE INTERNAL NUTRI- 
ENT LOAD TO HYPERTROPHIC SHALLOW 
WATERS, 

Technische Univ., Dresden (German D.R.). Sek- 
tion Wasserwesen. 

D. Uhlmann, and T. Guderitz. 

International Revue der Gesamten Hydrobiologie 


34 


IGHYAZ, Vol. 73, No. 3, p 275-295, 1988. 15 fig, 4 
tab, 17 ref. 
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mary productivity, *Sediment-water interfaces, 
Sedimentation, Phytoplankton, Seasonal variation, 
Microenvironment, Nutrients, Thermal stratifica- 
tion, Chemical analysis. 


Hypertrophic water bodies are characterized by a 
high phosphorus load. In two carp ponds with a 
long water residence time, the seasonal changes in 
concentration and internal mass-flow of inorganic 
nutrients have been estimated together with 
oxygen production P sub N of phytoplankton and 
community respiration. The results were compared 
with the findings from laboratory microcosms 
(LM) with a high recycle rate between euphotic 
and aphotic sediment compartments. In the LM’s, 
a dark period of at least 12 hours was necessary for 
optimum remobilization of CO2, PO4(---) and 
NH4(+). Very high values of P sub N were meas- 
ured even if external nutrient sources were missing. 
Low nutrient concentrations could be compensat- 
ed by high vertical fluxes. A cycle of nocturnal 
mixing and of thermal stratification with anoxia at 
the mud-water interface which increases nutrient 
regeneration seems to be the principal mechanism 
which maintains very high P sub N in hypertroph- 
ic shallow waters. (Author’s abstract) 
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SPRING PHOSPHORUS CONVERSION IN 
WATER AND SESTON OF PLUSS-SEE LAKE, 
Polish Academy of Sciences, Krakow. Inst. of 
Geography and Spatial Organization. 

For primary bibliographic entry see Field 5B. 
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EXPERIMENTAL SYSTEM TO STUDY THE 
EFFECTS OF PRESSURE, LIGHT AND TEM- 
PERATURE ON MACROPHYTE PRODUC- 
TION, 

Barcelona Univ. (Spain). Dept. de Ecologia. 

J. Penuelas. 

Polskie Archiwum Hydrobiologii PAHYA2, Vol. 
35, No. 1, p 17-21, 1988. 1 fig, 9 ref. CAYCIT 
(Spain) grant 592/81. 


Descriptors: *Limnology, *Laboratory equipment, 
*Macrophytes, *Hydrostatic pressure, *Aquatic 
productivity, *Light intensity, Simulation, Irradia- 
tion, Temperature control, Photosynthesis, Water 
depth, Lakes, Algae, Vertical distribution. 


A new experimental system was developed for 
measuring photosynthesis, respiration and growth 
of macrophytes under different conditions of hy- 
drostatic pressure, light and temperature in order 
to elucidate the effect of hydrostatic pressure on 
the depth distribution of macrophytes in lakes. The 
system consists of six incubation vessels that can be 
exposed to different photon flux densities, tempera- 
tures and pressures. Production is measured by 
changes in oxygen concentration, pH, conductivi- 
ty, and in growth, morphology and pigments of 
the plants. In this experimental system the re- 
sponses of bryohpytes, large algae and higher 
plants to different pressure, irradiance and temper- 
ature conditions have been compared. Growth was 
inhibited by pressure at > 1 atm in long term 
experiments (11 days). It was also shown than the 
increase in oxygen partial pressure in lacunal is an 
important damaging factor that limits the depth 
distribution of higher plants. (Vernooy-PTT) 
W89-09527 


EFFECTS OF HYDROSTATIC PRESSURE AND 
IRRADIANCE ON TWO SUBMERGED 
AQUATIC PLANTS: AN EXPERIMENTAL 
STUDY 


Barcelona Univ. (Spain). Dept. de Ecologia. 

J. Penuelas. 

Polskie Archiwum Hydrobiologii PAHYA2, Vol. 
35, No. 1, p 23-32, 1988. 1 fig, 2 tab, 34 ref. 
CAYCIT (Spain) grant 0592/81. 





Descriptors: *Submerged plants, *Aquatic plants, 
*Plant morphology, *Limnology, *Hydrostatic 
pressure, *Light intensity, *Irradiation, *Vascular 
tissues, Simulation, Growth, Photosynthesis, Water 
depth, Vertical distribution. 


The aquatic vascular plants Ceratophyllum demer- 
sum and Potamogeton crispus were subjected to 
different hydrostatic pressures including pressures 
well in excess of those encountered when growing 
at their normai depths in lakes. A clear decline in 
plant growth was found at excess pressures, espe- 
cially when light intensity was high. Plants re- 
sponded to low levels of irradiance corresponding 
to high depths by increasing the chlorophyll con- 
centration, by decreasing the carotene concentra- 
tion, and by — e internode distance and 
elongation. No significant effect of hydrostatic 
pressure was observed on aerial spaces, whose 
volume was unchanged or even increased. This 
data showed that hydrostatic pressure is a control- 
ling factor in the depth distribution of aquatic 
plants. Increased oxygen partial pressure in the 
aerial spaces seems to be the determinant damaging 
factor that limits the colonization of deep zones by 
aquatic vascular plants. (Author’s abstract) 
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ZOOPLANKTON PATCHINESS IN _ EN- 
CLOSED AND UNENCLOSED AREAS OF 
WATER, 

Freshwater Biological Association, 
(England) 

D. G. George. 

Journal of Plankton Research JPLRD9, Vol. 11, 
No. 2, p 173-184, March 1989. 7 fig, 1 tab, 26 ref. 
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lations, Crustaceans, Enclosures, Statistical analy- 
sis, Downwelling, Experimental design. 


Ambleside 


Indices of patchiness based on the concept of mean 
crowding were used to compare the dispersion 
patterns of crustacean zooplankton in an area of 
open water and in two experimental enclosures of 
different size located in two different lakes in the 
United Kingdom. In all situations the distribution 
of the animals was primarily determined by their 
pena response to water movements. In the 

Cyclops strenuous abyssorum this behav- 
ora changed systematically as the animals grew and 
became capable of independent movement. Statisti- 
cal tests owed that the lowest levels of patchi- 
ness were recorded in the open water and the 
highest in the smaller enclosure. These results can 
be explained by the animals’ tendency to accumu- 
late in ares of downwelling water. In the open 
water the animals can drift horizontally for hun- 
dreds of meters before encountering a downwell- 
ing. In the small enclosure the ‘open water’ is soon 
traversed and the animals are forced to respond to 
a sudden vertical displacement. The results are 
discussed in relation to the general problems of 
experimental design and the specific problems of 
scaling in a fluid environment. In the enclosures 
used for the study, the most dramatic effects of 
enclosure appear in relation to the vectorial rather 
than the stochastic components of flow. It is sug- 
gested that the low cost of replication in working 
with freshwater enclosures is overemphasized as 
an advantage of very small volume systems. If, as 
seems likely, the inherent temporal instability of 
small enclosures is also associated with a greatly 
increased sampling variance, the advantage of 
cheap replication is lost. (VerNooy-PTT) 
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PHOTOSYNTHETIC PRODUCTION AND EX- 
OENZYMATIC DEGRADATION OF ORGANIC 
MATTER IN THE EUPHOTIC ZONE OF A 
EUTROPHIC LAKE, 

Warsaw Univ. (Poland). Inst. of Microbiology. 
R. J. Chrost, U. Munster, H. Rai, D. Albrecht, and 
P. K. Witzel. 

Journal of Plankton Research JPLRD9, Vol. 11, 
No. 2, p 223-242, March 1989. 11 fig, 2 tab, 50 ref. 
grant CPBP 04.02.3.1.1. (Poland). 
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photic zone, Photosynthetic bacteria, Biodegrada- 
tion, Eutrophication, Biomass, Aquatic bacteria, 
Biochemistry, Biotransformation, Primary produc- 
tion. 


Photosynthetic production of organic matter, and 
its exoenzymatic decomposition were studied in 
the euphotic zone of a naturally eutrophic lake, 
e Pluss-see in West Germany, during early 
spring phytoplankton bloom and after its break- 
down. Phytoplankton were the major biomass pro- 
ducers when algae were actively growing, and the 
algal fraction (> 3.0 micrometers) contributed on 
average 75-80% of the total biomass of micro- 
plankton. When the phytoplankton bloom began to 
decline, bacterial biomass increased rapidly, and at 
the end of the bloom bacteria contributed 48.7- 
69.98% of the total biomass of microplankton. The 
high bacterial abundance during phytoplankton 
bloom breakdown followed the Seat rates of 
glucose uptake, and the highest rates of alkaline 
phosphatase, leucine-amino-peptidase, beta-galac- 
tosidase and beta-glucosidase activities. The major- 
ity of enzyme activity was associated with the 
bacterial size fraction of seston. The activities of 
free (dissolved in water) exoenzymes were negligi- 
ble. The synthesis of bacterial exoenzymes was 
under control of an induction/depression mecha- 
nism, and depended on the amount of easily assimi- 
lable substrates, and/or the presence of polymeric 
organic compounds in the water, which served as 
substrates for exoenzymatic hydrolysis. The results 
confirm the hypothesis of a tight metabolic cou- 
pling between bacterial exoenzymatic hydrolysis 
and uptake of low molecular weight substrates. 
(Author’s abstract) 
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ROLE OF LIGHT, CARBON DIOXIDE AND 
NITROGEN IN REGULATION OF BUOYAN- 
CY, GROWTH AND BLOOM FORMATION OF 
ANABAENA FLOS-AQUAE, 

Montana Univ., Polson. Flathead Lake Biological 
Station. 

For primary bibliographic entry see Field 5C. 
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FACTORS REGULATING CLADOCERAN DY- 
NAMICS IN A VENEZUELAN FLOODPLAIN 


LAKE, 

Rhode Island Univ., Kingston. Dept. of Zoology. 
S. Twombly, and W. M. Lewis. 

Journal of Plankton Research JPLRD9, Vol. 11, 
No. 2, p 317-333, March 1989. 8 fig, 2 tab, 40 ref. 
NSF Grants DEB 8116725, BSR 8315410, BSR 
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Five cladoceran Fa ag: ema “Ye in a Venezu- 
elan floodplain lake, La; la Orsinera, were 
analyzed to identify factors controlling their dy- 
namics Over a period encompassing isolation, inun- 
dation by the Orinoco River and drainage. The 
abundance of each species increased rapidly to a 
maximum associated with flooding of the lake by 
the Orinoco River. Birth, death and population 
growth rates were calculated, and a method devel- 
oped for estimating uncertainty in these param- 
eters, in order to interpret observed cladoceran 
abundance patterns. Rapid increases in population 
sizes resulted from both high birth rates associated 
with decreasing turbidity following inundation and 
from the hatching of resting eggs. Birth rates re- 
mained high throughout the study, but high death 
rates restricted each population to a brief maxi- 
mum and then maintained small population sizes 
throughout the remainder of the study. Demo- 
graphic analyses suggest that high mortality result- 
ed from intense predation by fish and by Chao- 
borus larvae, rather than from resource limitation, 
and that this mortality was the major factor regu- 
lating cladoceran abundance during inundation and 
drainage in this tropical floodplain lake. Author’s 
abstract) 

W89-09535 


WATER CYCLE—Field 2 
Lakes—Group 2H 


INORGANIC NITROGEN UPTAKE AND RE- 
GENERATION IN PERENNIALLY ICE-COV- 
LAKES FRYXELL AND VANDA, ANT- 
ARCTICA, 

Montana State Univ., Bozeman. Dept. of Biology. 
J. C. Priscu, W. F. Vincent, and C. Howard- 

Willi 


Journal of Plankton Research JPLRD9, Vol. 11, 
No. 2, p 335-351, March 1989. 8 fig, 2 tab, 38 ref. 
NSF grants INT 84-12682 and DPP 84-15215. 
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Previous studies have found that the primary pro- 
ductivity of a number of Antarctic lakes is nitro- 
gen-limited. The isotope 15N was used to examine 
nitrogen dynamics in Lakes Fryxell and Vanda, 
two permanently ice-covered Antarctic lakes. 
Half-saturation constants for NH4({+) uptake in 
the shallow waters of both lakes were less than 10 
micrograms N/L; uptake kinetic ex its on 
populations forming the deep-chlorophyll layers of 
these lakes showed zero-order kinetics and could 
not be fitted with the Michaelis-Menten equation. 
Elevated uptake within the first few minutes fol- 
lowing pulses of NH4(+) and NO3 occurred in 
both lakes. NH4{+) regeneration, determined from 
isotope dilution experiments, exceeded uptake at 
4.6 m in Lake Fryxell, was less than uptake at 9 m 
in Lake Fryxell and was equal to uptake at 10 m in 
Lake Vanda under the experimental conditions. 
NO3-) uptake was suppressed by NH4(+) levels 
as low as 2 micrograms NH4{+)-N/L in Lake 
Fryxell; the suppression was strongest in the near- 
surface populations. Substrate-saturated C:N 
uptake ratios (g:g) in Lake Fryxell decreased from 
8.4 near the surface to 1.8 at the bottom of the 
trophogenic zone. Overall, the nitrogen dynamics 
in these lakes are similar to other lakes and the 
Open ocean in that biological productivity during 
the austral summer is supported by regenerated 
nutrients. (Author’s abstract) 
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PLANKTONIC ROTIFERS IN LAKE BLED, 
Kemijski Inst. Boris Kidric, Ljubljana (Yugoslav- 
ia). 

M. Rejic, and M. Toman. 

Zeitschrift fuer Wasser--und Abwasser Forschung 
ZWABAQ, Vol. 22, No. 1, p 24-28, February 
1989. 18 fig, 8 ref. 


Descriptors: *Limnology, *Reservoirs, *Yugoslav- 
ia, *Zooplankton, *Rotifers, *Lake Bled, Radovna 
River, Biomass, Long-term studies, Spatial distri- 
bution, Temporal distribution, Eutrophication, 
Thermal stratification, Hypolimnion. 


Data are presented concerning the planktonic com- 
munity of rotifers in Lake Bled (Slovenia, Yugo- 
slavia) for the period 1890-1980. In the years 1977- 
1980 the spatial and temporal distribution in the 
lake of seven species resulted from thermal stratifi- 
cation, inflow from the Radovna River, draining of 
hypolimnic water, and from the eutrophic process- 
es in the lake. Rotifers comprised a small part of 
the total biomass in the lake. No similarities in 
vertical distribution of zooplankton could be de- 
tected between the two basins of the lake. During 
the period 1977-1980 the population never exceed- 
ed 700 organisms/L; only four species had more 
than 10 organisms/L. Asplanchna priodonta, Kelli- 
cottia longispina, Keratella cochlearis, and Po- 
lyarthra vulgaris were present almost continuous- 
ly. (Author’s abstract) 
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EFFECTS OF DISCHARGE OF MUNICIPAL 
WATER QUALITY OF THE 

LOWER MISSISSIPPI RIVER, 

Louisiana State Univ., Baton Rouge. Dept. of Ge- 

ology. 

For primary bibliographic entry see Field SC. 
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PALAEOENVIRONMENTS AND PALAEOHY- 
DROLOGY OF A TROPICAL CLOSED LAKE 
(LAKE ASAL, DJIBOUTD SINCE 10,000 YR 


B.P., 

Ecole Normale Superieure, Paris (France). 

F. Gasse, and J.-C. Fontes. 

Palaeogeography, Palaeoclimatology, Palaeoeco- 
logy , Vol. 69, No. 1/2, p 67-102, February 1989. 9 
fig, 5 tab, 77 ref. 
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In eastern Africa (Republic of Djibouti), the hy- 
persaline Lake Asal occupies an exceptional geo- 
logical, topographical and hydrological situation at 
155 m below sea level, and at 12 km from the sea. 
Infiltration of marine water represents the major 
water input to the lake. Due to high evaporation 
conditions, halite precipitates. Holocene water 
level fluctuations (315 m), sedimentary conditions 
(from fresh-oligosaline waters to heavy brines), 
and palaeohydrology were reconstructed. Discus- 
sion of the water balance for the major stages is 
based on reasonable assumptions about Holocene 
conditions of precipitation and evaporation. After 
an arid terminal Pleistocene phase, the Holocene 
cycle began with complex, strontium-rich carbon- 
ate phases, which could reflect the first under- 
ground marine supply, and waters concentrated 
through evaporation. A high lake level from about 
8600 to 6000 B.P. corresponds to the deposition of 
high Mg-calcite precipitated in a deep freshwater 
lake. Lake Asal was draining the Awash river 
system through groundwater circulations. The ter- 
minal basin of the system was probably the 
present-day marine gulf of Ghoubbat-al-Kharab 
hydrologically separated from the open ocean by a 
sill at 4 m below sea level. Possibly due to fracture 
opening, a dramatic regression in the lake level 
(from +160 to -150 m) occurred between about 
6000 and 5000 B.P. The inputs of continental water 
were consequently overwhelmed by marine infil- 
trations. From 5000 B.P., Lake Asal experienced 
minor water level fluctuations. Aragonite-rich car- 
bonates precipitated, followed by calcium sulfates 
and halite. Stable isotopes of gypsum reflect its 
marine origin and various diagenetic processes. 
The Holocene evolution of Asal, which clearly 
differs from that of the neighboring closed basins, 
is due to both its specific geological and hydrologi- 
cal setting, and to regional climatic changes. (Au- 
thor’s abstract) 

W89-09583 


NOSTOCOPHYCEAE (CYANOPHYCEAE) OF 
THE DESCOBERTO RESERVOIR, FEDERAL 
DISTRICT, BRAZIL (NOSTOCOPHYCEAE 
(CYANOPHYCEAE) DA REPRESA DO DESCO- 
BERTO, DISTRITO FEDERAL, BRASIL), 
Brasilia Univ. (Brazil). Dept. de Biologia Vegetal. 
P. A. C. Senna. 

Revista Brasileira de Biologia RBBIAL, Vol. 48, 
No. 4, p 683-696, November 1988. 4 fig, 63 ref. 
English summary. 
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Between February 1985 and February 1986 month- 
ly samples were collected in the Rio Descoberto 
Reservoir using a plankton net (37 microns). A 
total of 130 samples were collected, including 16 
species of 4 genera of Nostocophyceae; the genus 
Oscillatoria with 12 species was the best represent- 
ed. The presence of several species which indicate 
eutrophic environments constitutes a warning to 
the local government to take measures to protect 
the reservoir against further eutrophication to 
maintain the water quality. (Author’s abstract) 
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COUNTING AND ISOLATING NITRIFYING 
BACTERIA FROM WATER AND SOIL, 
Potchefstroom Univ. for C.H.E. (South Africa). 
Dept. of Microbiology. 

For primary bibliographic entry see Field 7B. 
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SIMULATION OF RIVER FLOW, 
University of the Witwatersrand, Johannesburg 
(South Africa). Water Systems Research Pro- 
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PRODUCTION RATES OF AQUATIC INSECTS 
IN A TURBID RESERVOIR, 
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Buckley Creek 3F is a turbid 13 ha reservoir in 
southeastern Nebraska. The quality of the environ- 
ment was assessed in 1977 with an annual produc- 
tion estimate of the benthic insects. Monthly 
bottom samples were taken using a 15 cm (6 in) 
Ekman dredge. To observe any correlation be- 
tween production and other factors, chemical and 
physical parameters consisting of total alkalinity, 
hardness, pH, conductivity, salinity, temperature, 
dissolved oxygen, and suspended solids were moni- 
tored. Total benthic production was 0.156 g/sq m/ 
yr (dry weight). Individual genera produced be- 
tween 0.001 (Chaoborus sp.) and 0.057 g/sq m/yr 
(Hexagenia sp.). Published studies show other 
waters to be two to 1200 times more productive 
than Buckley on a total fauna comparison. Single 
species comparisons showed Buckley to be less 
productive by a similar magnitude. (Author’s ab- 
stract) 
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INCREASING CONTRIBUTIONS OF NITRO- 
GEN TO THE ACIDITY OF SURFACE 
WATERS IN NORWAY, 

Norsk Inst. for Vannforskning, Oslo. 

For primary bibliographic entry see Field 5B. 
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PRECIPITATION AND 
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Northeastern Forest Experiment Station, Durham, 
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NSF grants DEB 7611978, DEB 925939, DEB 
8012162 and BSR 8300370. 


Descriptors: *Acid rain, *Water chemistry, 
*Forest watersheds, *Chemistry of precipitation, 
*Cascade Mountains, *Streams, Precipitation, 
Chemical properties, Hydrogen ion concentration, 
Bicarbonates, Calcium, Sodium, Potassium, Mag- 
nesium, Chloride, Ammonium, Nitrates, Phos- 
phates, Phosphorus, Silica, Particulate matter, 
Conductance, Oregon. 


Long-term records of precipitation and stream- 
water chemistry are rare; such records from forest- 
ed watersheds relatively free of acidic deposition 
are even rarer. Precipitation and streamwater 
chemistry were d on two undisturbed for- 
ested watersheds at the H. J. Andrews Experimen- 
tal Forest located on the western slopes of the 
Cascade Mountains of Oregon. Data from one 
watershed spans the period 1973-85, the other 
1969-85. The mean annual pH of precipitation was 
5.5 with a range of 4.7-6.0. Bicarbonate was the 
dominant anion; Ca and Na were the dominant 
cations. The mean annual pH of streamwater was 
7.3, and was dominated by bicarbonate and Ca. 
These data contrast sharply with data from other 
calibrated watersheds in the north Cascade Moun- 
tains of Washington and British Columbia, and 
with data from New Hampshire and North Caroli- 





36 


na where pH of precipitation averages 4.14 and 
4.43, respectively, with sulfate the dominant anion. 
(Author’s abstract) 
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INFLUENCE OF HABITAT STRUCTURE ON 
FISH ASSEMBLAGE COMPOSITION IN 
SOUTHEASTERN BLACKWATER STREAMS, 
Savannah River Ecology Lab., Aiken, SC. 

G. K. Meffe, and A. L. Sheldon. 

American Midland Naturalist AMNAAF, Vol. 
120, No. 2, p 225-240, October 1988. 5 fig, 3 tab, 58 
ref. US DOE contract DE-AC09-76SR00-819. 
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Fish assemblages were quantitatively sampled and 
habitat structure measured in upper coastal plain 
streams of the central Savannah River drainage, 
South Carolina. Fish species abundances ordinated 
in principal component space based on 15 habitat 
variables were arrayed along gradients of velocity 
and stream size (depth and width) and their covar- 
iates such as substrate and cover. The majority of 
species’ centroids oriented toward slower, deeper 
habitats with depositional substrates and cover. 
Size classes within some species were well separat- 
ed, indicating change in habitat use with age, 
whereas others clustered closely, indicating con- 
sistent habitat use through ontogeny. In an ordina- 
tion based on species distributions and abundances 
(detrended correspondence analysis) species again 
oriented along velocity and stream size gradients. 
Although taxonomically related species had dis- 
tinct optima, most genera and families clumped 
into similar regions, indicating a phylogenetic com- 
ponent to assemblage composition. A Mantel com- 
parison of species ordinations on PCA and DCA 
axes resulted in high and significant concordance, 
indicating that these independent techniques 
produce the same conclusion regarding response of 
fishes to habitat parameters. Much site-to-site vari- 
ation in composition of coastal plain fish assem- 
blages can be attributed to variation in habitat 
structure, primarily current velocity and stream 
size. (Author’s abstract) 
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LATERAL MOVEMENT AND USE OF FLOOD- 
PLAIN HABITAT BY FISHES OF THE KAN- 
KAKEE RIVER, ILLINOIS, 

Illinois Natural History Survey, Champaign. 
Aquatic Biology Station. 
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Fishes were trapped moving between the river 
channel and two distinct floodplain habitats: an 
ephemeral ditch and a permanent pool. Twenty- 
five fish species were sampled by one-way traps 
and seine; dominant species were grass pickerel 
(Esox americanus), green sunfish (Lepomis cyanel- 
lus), pirate perch (Aphredoderus sayanus), and 
crangespotted sunfish (L. humilis). Numbers of fish 
trapped per day were positively correlated with 
river discharge yielding a significant exponential 
relationship. Recaptures of marked fish were rare, 
indicating seasonal use of the floodplain. Juveniles 
made up 54.7% of the fish collected, revealing the 
value of floodplains as nursery areas. No signifi- 
cant migration trends of size or taxon occurred by 
date or discharge. Samples of fish leaving the 
ephemeral ditch and samples of those entering the 
permanent pool showed the highest similarity 
index value. These data suggest that flood-exploita- 
tive fishes, those species adapted to flooding, con- 
tinue to seek favorable backwater habitat when 
forced off the floodplain. (Author’s abstract) 
W89-09622 





ALTITUDINAL RANGE AND HABITAT OF 
TRICLADS IN STREAMS OF THE LAKE 
TAHOE BASIN, 

Castleton State Coll., VT. Dept. of Natural Sci- 
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American Midland Naturalist AMNAAF, Vol. 
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The distribution of freshwater triclads in streams, 
springs, and seeps of the Lake Tahoe Basin was 
studied. Twenty-one streams were investigated 
from source to mouth in an elevation range from 
1902 to 2792 m, and collecting sites were estab- 
lished approximately every 400 m. Species of Poly- 
celis were found at the highest elevations and were 
the most abundant and widely distributed of the 
stream triclads. They were in 81% of the streams 
and in many springs and seeps. In several cases, 
triclads of the genus Polycelis were most abundant 
in headwaters, decreasing in density downstream. 
There was no evidence of their being replaced by 
other triclads at lower elevations within the Lake 
Tahoe Basin. Phagocata crenophila was found 
with species of Polycelis in a few locations, and 
two other triclads were collected: Dugesia doroto- 
cephala in two streams and Phagocata morgani 
morgani in one. In searches outside of the Basin 
down into the Carson Valley in an elevation range 
from 1706 to 1437 m, the genus Polycelis was 
supplanted by Dugesia. This survey substantiates 
other studies indicating that the dominant triclad 
fauna of the Sierra Nevada Mountains is boreal. 
(Author’s abstract) 
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DINITROGEN FIXATION IN THE WET 


LAKES, 
Miami Univ., Oxford, OH. Dept. of Botany. 
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Dinitrogen fixation (acetylene reduction) activity 
was determined along a moisture gradient transect 
of a neutral-slightly alkaline lake (Island Lake) and 
an alkaline lake (Goose Lake) in western Nebraska 
during the summers of 1981 and 1982. Vegetation 
graded from Carex meadow to Typha to Scirpus 
emergent zones along each of the 50-m transects. 
Abundant growth of cyanobacteria occurred on 
exposed soil surfaces and epiphytically below the 
water line in the emergent zones. The Carex 
meadow exhibited relatively low and variable rates 
of acetylene reduction, whereas the Typha and 
Scirpus zones had consistently high rates of activi- 
ty. Estimated mean nitrogen influx rates (kg/ha/ 
yr) for the 1981 and 1982 seasons were consistently 
higher at Goose Lake (Carex, 0.5; Typha, 10.1- 
43.8; Scirpus, 8.5-13.5) compared to Island Lake 
(Carex, 0.1; Typha, 0.9-10.6; Scirpus, 2.9-5.7). The 
higher rates of activity at the Goose Lake site are 
most likely due to the alkaline pH which is consid- 
ered to favor cyanobacteria. The expansive wet 
meadow-emergent zones bordering the typically 
shallow Sandhills lakes support microbial popula- 
tions which contribute large amounts of biological- 
ly fixed nitrogen to these aquatic ecosystems. (Au- 
thor’s abstract) 
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EVALUATION OF TWO METHODS FOR ESTI- 
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Old Dominion Univ., Norfolk, VA. Dept. of Bio- 
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The loss of zooplankton in the outflow of Lake 
Oredon during a period of emptying (21 July to 31 
October) has been estimated as 3.1 tons wet 
weight. The nature and quantity of exported zoo- 
plankton were affected by the migratory behavior 
of the pelagic organisms, by the amplitude of their 
vertical displacement and by the variation in the 
height of the water column. The successive — 
caused by the emptying during the growth 

of the species reduced the zooplank' ce opal 
and the productivity of the reservoir. The losses at 
the outflow are partially a by 

with short generation times (Daphnia longispina), 
but in the long term, lead to the loss of species 
with a long development cycle (Mixodiaptomus 
laciniatus). (Author’s abstract) 
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FRESHWATER ECOSYSTEMS OF POLAR RE- 
GIONS: VULNERABLE RESO 

Institute of Freshwater Research, Drottningholm 
| gee 


J. Hammar. 
Ambio AMBOCX, Vol. 18, No. 1, p 6-22, 1989. 12 
fig, 98 ref. 


Descriptors: *Antarctic, *Ecosystems, *Polar re- 
gions, *Arctic zone, *Ecology, *Aquatic environ- 
ment, Trophic level, Conservation. 


A synthesis of fundamental characteristics of 
Arctic and Antarctic inland water ecosystems is 
provided as a background for a more detailed 
review of polar freshwater vertebrate ecology and 
interactions including these and other trophic 
levels «s well as other biomes. The Arctic char 
(Salvelinus alpinus) species complex is used as a 
northern ecological model to describe processes of 
speciation, introgression, life-history strategies and 
vertebrate interactions with lower trophic levels. 
The significance of polar freshwater ecosystems as 
vulnerable sources of genetic and ecological infor- 
mation is pointed out and exemplified. Unique gene 
pools are exterminated by exploitation of the fresh- 
water environment, introduction of alien i 
and pollution. The urgent need for efficient conser- 
vation of = freshwater ecosystems is empha- 
sized. (Author’s abstract) 

W89-09672 


ECOLOGY OF RIBEIRA DE IGUAPE RIVER: 
IONIC CONTENT AND CHLOROPHYLL A. 


co 

Instituto de Pesca, Santos (Brazil). Secao de Lim- 
nologia. 

M. Takino, and M. H. Maier. 

Boletim do Instituto de Pesca BINPED, Vol. 14, 
No. 1, p 11-24, December 1987. 2 fig, 6 tab, 27 ref. 
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elements, Fish, Crustaceans. 


This paper is part of a project which, since 1978, 
has Haw wedi physical and chemical characteris- 
tics of Ribeira de Iguape River to complement the 
study of autoecology of Anchoviella (manjuba) 
and Macrobrachium (pitu) usually found there. 
The research was undertaken at monthly intervals, 
from April 1981 to March 1984 to determine the 
content of chlorophyll a. and the major ions (Na, 
K, Ca, Mg, HCO3, SO4, and Cl) at surface waters. 
The samples were collected at 14 stations distribut- 
ed in 4 river segments located along 160 km of the 
river. The studied stretch included the City of 
Registro (25 degrees, 29 minutes, 14 seconds S and 
47 degrees, 50 minutes, 17 seconds W, 10 m of 
altitude) and extends to Iguape (24 degress, 43 
minutes S and 47 degrees, 33 minutes W) where 
the river reaches the sea. The salinity (the sum of 
the median values of dominant ions) showed low 
values--with the exception of the station near the 
estuary; the median values were 58 mg/I, with the 
following proportions: Ca > Mg > Na > D and 
HCO3 > Cl > SO4. At the estuary, the salinity 
median values were 1140 mg/I, with the following 
proportions: Na > Mg > Ca > K, and Cl > SO4 
> HCO3. The relations of the cation monovalent 
(M) and divalent (D) as well as M/M and D/D did 
not present any relation with chlorophyll a. con- 
centration. The largest median values were seen at 
the Jacupiranga River (6.55 micrograms/]) and 
_— de Syed River near Valo Grande (6.22 
rograms/L) and the lowest near the Registro 
City (1.58 and 2.89 micrograms/1). (Author’s ab- 
stract) 
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AIR TOXICS AND THE GREAT LAKES, 
Michigan Dept. of Natural Resources, Lansing. 
Air Quality Div. 

For primary bibliographic entry see Field 5G. 
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POPULATION DYNAMICS OF DAPHNIA 
ROSEA IN A SMALL EUTROPHIC POND, 
Tsukuba Univ. (Japan). Inst. of Biological Sci- 
ences. 

P. Shei, T. Iwakuma, and K. Fuji. 

Ecological Research ECRSEX, Vol. 3, No. 3, p 
291-304, December 1988. 6 fig, 32 ref. 
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The population dynamics of Daphnia rosea were 
studied in a small, eutrophic fish-frce pond during 
November 1986-November 1987. D. rosea showed 
two density peaks in 1987, a high peak in spring 
and a slightly lower one in autumn, but they disap- 
peared in mid and late summer when a smaller 
cladoceran, hnia reticulata, dominated. 
The rapid decline in density of D. rosea in mid- 
May and the low density in June/July were pre- 
ceded by or coincided with a period of increased 
male density, the appearance of ephippial females, 
smaller body —_— of adult females, decreased 
brood size, and increased frequency of empty 
brood chambers, all of which indicate a worsening 
food situation. The rapid density decline of D. 
rosea in mid-May was considered attributable nei- 
ther to increasing water temperature, nor preda- 
tion by the dipteran Chaoborus flavicans, but to 
insufficient food conditions for the maintenance of 
stable reproduction. Although edible phytoplank- 
ton was abundant in June/July, the general food 
situation was not suitable for D. rosea due to 
blooms of the large-celled dinoflagellate, Ceratium 
hirundinella, which probably inhibited the feeding 
activity of D. rosea. The C. hirundinella blooms 
might also be important for the shift of the domi- 
nant herbivore from the larger D. rosea to the 
smaller Ceriodaphnia reticulata in August/Septem- 
ber. (Author’s abstract) 
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OCCURRENCES OF SILICA-SCALED CHRO- 
MOPHYTE ALGAE IN PREDOMINANTLY AL- 
KALINE LAKES AND PONDS IN IOWA, 
Loyola Univ., New Orleans, LA. Dept. of Biologi- 
cal Sciences. 

J. L. Wee, and M. Gabel. 

American Midland Naturalist AMNAAF, Vol. 
121. No. 1, p 32-40, January 1989. 1 tab, 43 ref. 
NSF Grant BSR-841 1487. 
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Lentic water bodies in lowa were examined for the 
presence of silica-scaled ckromophyte algae (Syn- 
urophyceae, Chrysophyceae). Silica-scaled species 
were encountered in samples from all seasons of 
the year and in water with pH measurements rang- 
ing from 5.7-8.7. Based upon qualitative electron 
microscopic observations, 34 taxa were identified 
in 27 collections. Temperature, pH and specific 
conductance were measured for each collection. 
Of the commonly observed taxa in this survey, 
Chrysophaerella brevispina was relatively stenoth- 
ermic, occurring in six collections with a tempera- 
ture range of 2-11 C. Synura echinulata wa ob- 
served only in the five most acidic collections, pH 
5.7-6.6. Mallomonas tonsurata, M. pseudocoronata, 
M. acaroides and M. caudata were common in 
relatively alkaline collections and may form an 
assemblage of silica-scaled species common in alka- 
line prairie habitats. A table of species distributions 
versus the environmental parameters of pH, tem- 
perature, and specific conductance is included. Re- 
gional intraspecific differences in distribution with 
respect to habitat pH or a correlated variable ap- 
parently exist among silica-scaled species. Howev- 
er, a variety of parameters in freshwaters also 
correlate with pH. Additionally, phosphorus, Si:P 
loadings, and light are shown to be important for 
structuring chromophyte communities. Any of 
these factors could be responsible if natural selec- 
tion or genetic drift occurred among regions. Until 
studies with more systematic sampling regimes are 
completed, the real role of pH in the distribution of 
silica-scaled algae in alkaline waters is uncertain. 
(VerNooy-PTT) 
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STREAMS, 
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Microbenthic algae have a dominant role in the 
organic productivity of unshaded small streams, 
frequently with submerged macrophytes. In this 
paper the seasonal abundance of microbenthic 
algae in two small eutrophic Danish lowland 
streams is described and predicted. No plants were 
present during high winter discharge. Increasing 
surface irradiance and filling discharge, turbidity 
and water depth induced an extensive spring 
bloom of benthic diatoms (300-500 mg chlorophyll 
a/sq m) followed one month later by growth of 
submerged macrophytes and decline of micro- 
benthic biomass. High light availability at the sedi- 
ment surface (30-60% of surface irradiance) was 
restricted to spring, and most of the year the 
irradiance was less than 5% of surface irradiance 
due to attenuation in the water and by submerged 
macrophytes. The spring bloom was characterized 
by the largest primary productivity and diel fluctu- 
ations of dissolved oxygen measured in the 
streams. The seasonal abundance of microbenthic 
algae is potentially influenced by many environ- 
mental and biological variables affecting the 
growth and decline of algae. A single light model, 
however, could predict the biomass of micro- 


benthic algae in one stream and was verified by 
data from the spring bloom in the other stream. 
The key-role of light is probably due to the fact 
that light availability was low and permanently 
limiting for growth, whereas concentrations of in- 
organic nutrients were high and saturating. Water 
velocity was low and had no detectable influence 
on biomass development during spring, although 
velocities below a certain level may be necessary 
for the initial biomass accumulation. The relative 
importance of these environmental factors is prob- 
ably subject to changes due to different hydrology 
and fertility among streams. (Author’s abstract) 
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MORPHOLOGICAL ADAPTATION OF SHAPE 
TO FLOW: MICROCURRENTS AROUND 
LOTIC MACROINVERTEBRATES WITH 
KNOWN REYNOLDS NUMBERS AT QUASI- 
NATURAL FLOW CONDITIONS, 

Karlsruhe Univ. (Germany, F.R.). Zoologisches 
Inst. 

B. Statzner, and T. F. Holm. 

Oecologia OECOBX, Vol. 78, No. 2, p 145-157, 
February 1989. 8 fig, 2 tab, 50 ref. 
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Using Laser Doppler Anemometry, current veloci- 
ties in the median plane around dead lotic macroin- 
vertebrates in a flume that reproduced natural near 
bottom hydraulics were measured. Specimens of 
the gastropods Ancylus, Acroloxus, and Potamo- 
pyrgus were investigated, as well as the amphipod 
Gammarus and the larval caddisflies Anabolia, Mi- 
crasema, and Silo of various sizes, various align- 
ments to the flow or that were otherwise manipu- 
lated in order to clarify certain questions of adapta- 
tion of shape or case building style to flow, or the 
effects of flow on field distribution patterns. The 
steepest velocity gradients close to the animals 
were found near areas of their bodies protruding 
furthest into flow. In such regions, the rates of 
potential diffusive exchange processes, the poten- 
tial corrasion (abrasion through suspended solids), 
and, for larger specimens, the lift forces (directed 
toward the water surface) must be highest. Posteri- 
or of these areas growing boundary layers formed 
above those species whose upper contour was ap- 
proximately parallel to the upstream-downstream 
direction of the flow. All specimens removed mo- 
mentum from the flow and thus experienced a drag 
force (directed downstream). From the complete 
data set, the following general conclusions about 
the physical effects of potential morphological ad- 
aptations were derived, considering diffusion 
through boundary layers, corrasion, lift forces, 
friction and pressure drag forces: The physical 
significance of these five factors generally depends 
on the Reynolds number of an animal and is large- 
ly affected by flow separation, which was signifi- 
cantly related to the ratio of body length to height 
and the slope of the posterior contour. A simulta- 
neous effective morphological adaptation to all 
five factors is physically impossible and, in addi- 
tion, would have to change from life at low (e.g. a 
young, small specimen of a species) to life at high 
(e.g. a fully grown specimen of the same species) 
Reynolds number. (Author’s abstract) 
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Results of experimental measurements and mathe- 
matical modeling demonstrate that coagulation in 
lakes can be sufficiently rapid and extensive to 
affect suspended particle concentrations and sedi- 
menting fluxes significantly. The process domi- 
nates particle removal in Lake Zurich and substan- 
tially influences particle concentrations in the 
water column of Lake Sempach. Natural coagula- 
tion in lakes is a process that is strongly influenced 
by solution chemistry. Calcium ions act as destabi- 
lizing agents and enhance natural coagulation 
while dissolved natural organic matter stabilizes 
particles and retards coagulation. Since solution 
chemistry varies widely among lakes, natural co- 
agulation rates are expected to differ among lacus- 
trine systems. Field observations of Lakes Zurich 
and Sempach support this view. Although primary 
productivity in Lake Zurich is considerably lower 
than in Lake Sempach, higher sedimenting fluxes 
are observed in Lake Zurich. The waters of Lake 
Zurich are low in dissolved organic carbon, per- 
mitting rapid coagulation in the epilimnion of the 
lake and producing correspondingly rapid sedi- 
mentation rates. Colloidal stability can be a factor 
in eutrophication. (Author’s abstract) 
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TOMALES BAY, CALIFORNIA: A CASE FOR 

CARBON-CONTROLLED NITROGEN’ CY- 
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Data collected over the summer-autumn dry 
season in Tomales Bay, California, demonstrate 
that system to be exporting dissolved phosphorus 
(P) and importing dissolved fixed nitrogen (N). A 
simple explanation for the observed pattern is net 
system heterotrophy by about 8%, with <2% of 
the system primary production of organic carbon 
(C) being oxidized by denitrification. The loss of 
fixed N to denitrification consumes the dissolved 
inorganic N (DIN) liberated through the 8% 
excess organic oxidation over organic production. 
There is a small hydrographic loss of dissolved 
organic N (DON). The DIN deficit for primary 
production is therefore caused by the system C 
metabolism. Thus, C metabolism has a profound 
effect on the N cycle, even though this denitrifica- 
tion rate is trivial to the C cycle. It is suggested 
that this pattern of C-controlled N cycling has 
wide general applications. (Author’s abstract) 
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DISCRIMINATION OF PHYTOPLANKTON 
VIA LIGHT-SCATTERING PROPERTIES, 
Wyatt Technology Corp., Santa Barbara, CA. 
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Limnology and Oceanography LIOCAH, Vol. 34, 
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Measurements of multiangle light scattering were 
made on individual phytoplankter cells in vitro by 





means of a commercial light-scattering photometer 
and in situ with a new instrument capable of meas- 
urements in an unconfined environment. Both in- 
struments contain collimated detectors that meas- 
ure light scattered from a small, defined-volume 
element of a detector-circumscribed, plane-polar- 
ized laser beam. As a single phytoplankter enters 
this volume, a scattering signal detected at a select- 
ed angle triggers repeated electronic scans of the 
particle as it moves through the volume. Data 
collected at up to 16 distinct angles are recorded 
100 times during a period of a few hundred milli- 
seconds. A subsequent analysis of data from 1,265 
individual phytoplankters covering 12 distinct spe- 
cies confirms (for this group) the hypothesis that 
different species of phytoplankton produce distinc- 
tive scattering signals. (Author’s abstract) 
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PHAGOTROPHIC SUSTENANCE OF A META- 
LIMNETIC PHYTOPLANKTON PEAK, 
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Evidence is provided for the importance of phago- 
cytosis to mixotrophic chrysophycean algae and to 
the phytoplankton community as a whole. First, 
the major assumption of past work that the con- 
stituents of ingested particles are incorporated effi- 
ciently into algal tissue was confirmed. Cells of the 
phagotrophic chrysomonad Dinobryon sertularia 
collected from Lac Gilbert, Quebec, incorporated 
carbon from radiolabeled bacterial prey with 54% 
efficiency (95% C.L.=40-79%) over a 5-hr period. 
When removed from labeled bacteria, the loss of 
previously incorporated label from Dinobryon was 
undetectable over a 4-hr period. It was concluded 
that this alga’s quantitative utilization of prey tissue 
is indistinguishable from that of purely heterotro- 
phic organisms. Second, simultaneous measure- 
ments were made of phagotrophic feeding and 
photosynthesis within a highly concentrated layer 
of chrysomonads (Dinobryon and Ochromonas) in 
the metalimnion of Lac Gilbert on 3-4 July 1986. 
Chrysomonad abundance ranged from 300 cells/ml 
at 6 m, to 9,000 at 7 m, and back to < 100 at 9 m. 
At the 7-m peak, phagotrophy accounted for 79% 
of algal community carbon assimilation on this 
overcast day. (Author’s abstract) 
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Protozoan population densities in the sixth-order 
Ogeechee River and fourth-order Black Creek 
ranged from 60 thousand to 11 million flagellates/ 
liter and 0 to 150 thousand ciliates/liter over a 12- 
month period. These numbers approximate those 
reported for various marine and freshwater habi- 
tats. A microcosm study with Ogeechee River 
water showed a density increase from 400 thou- 
sand to 9 million flagellates/liter and 7 thousand to 
400 thousand ciliates/liter in 2 days, representing 
an estimated net protozoan production of 600 mi- 
crograms C/liter/day. This production was mainly 
attributed to bacterial growth on dissolved organic 
carbon and subsequent grazing by the protozoans. 
Although problems always accompany container 
studies, this indicates an immense potential for 
protozoan production in the river. Daily transport 
of protozoan carbon ranged from 1.08 to 1,360 g, 


and annual estimated transport downstream was 60 
tons of protozoan carbon in the Ogeechee River. 
Densities of filter-feeding macroinvertebrates are 
very high in this river. Many of the filter-feeding 
species are known to feed primarily on amorphous 
material in the seston, within which protozoans 
constitute 9 4% by carbon content. Since pro- 
tozoans can be assimilated at relatively high effi- 
ciency es . 50%), they appear to be a 
trophic link between the metazoans and otherwise 
unavailable carbon sources in blackwater rivers. 
(Author’s abstract) 
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The groundwater velocity and submersed macro- 
phyte biomass was measured at 52 shallow (.4-6.6 
m) sites in mesotrophic Sparkling Lake, Vilas 
County, Wisconsin, during _————— 1985. Sev- 
enteen percent of variation in —— yte biomass 
was explained by a significant (P<0.005) relation 
with depth  (log(biomass+1)=0.49 —depth- 
0.08(depthdepth) + 0. 12). Some of the remaining 
variation in macrophyte biomass was explained by 
a significant rank correlation of biomass-on-depth 
residuals with groundwater velocity (r(s)=0.46, 
P<0.01). These results suggest that water move- 
ment through the sediment-water interface may be 
a determinant of macrophyte abundance and distri- 
bution. (Author’s abstract) 
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In addition to several periodic tributaries, the 
mountain Lake Izra (488 m above sea level) has 
two permanent tributaries of oligosaprobic charac- 
ter, differing considerably from one another by 
their physical characteristics. Physico-c 
properties of both tributaries were similar. In both 
tributaries, benthic macrofauna consisting of 38 
taxa was rather poor; amphipods were the domi- 
nant macrofauna. The average yearly abundance of 
macrozoobenthos in tributaries 1 and 2 was (X) = 
15,582.7/ sq in and (X) = 5,449.3/sq m, respective- 
ly. Based on the occurrence of amphipods and 
isopods, a marked migration in the winter period 
can be presumed. (Lantz-PTT) 
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The distribution of carbon radioisotopes in sedi- 
ments in Lake Qarhan, China, and Lake Frome, 
Australia, is presented. Comprehensive 14-C dating 
of organic and inorganic carbon, 320-Th dating, 
and geological data eoues that there was once a 
period of mineralization in the two lakes. During 
the Late Pliocene period, the limate 
became arid and cooled rapidly. Brines in the lakes 
were further concentrated, on a large scale, by 
solar evaporation. As a result, Lakes Qarhan and 
Frome were soon brought to the stage of evolving 
into saline lakes. From 25,000 to 9000 B. P., sul- 
fates and large amounts of chlorides were deposit- 
ed in Lake Qarhan. Concurrently, a major mineral- 
ization occurred within the area--this mineralism 
occurred much later in Lake Frome. Sulfates pre- 
cipitated between 15000 and 6000 B. P. and chlor- 
ides deposited from 6000 B. P. to date. Changes in 
the palaeoclimate were more or less alike in the 
areas of both Lake Qarhan and Lake Frome. (Au- 
thor’s abstract) 

W89-09754 


APPLICATION OF GPY SEISMIC PROFILER 
LAKE’S SEDIMENTO! 


IN THE LOGY, (IN CHI- 
NESE), 

Academia Sinica, Nanjing (China). Inst. of Geog- 
raphy. 

S. Sun, and Y. Wu. 

Oceanologia et Limnologia Sinica, Vol. 19, No. 1, 
p 18-26, January 1988. 13 fig, 3 ref. English sum- 
mary. 


Descriptors: $Seismology, *Geophysics, *Sound- 
ing, *Sonar, *Lake sediments, *Meas instru- 
ments, *Seismology, China, Water depth, Taiho 
Lake, Geologic fractures, Seismic properties, Sedi- 
ments, Springs. 


The GPY seismic profiler is a new type of remote 
echo-sounding equipment, incorporating the ad- 
vantages of other instruments with a new signal 
treating technique. Its advantages include broad 
applications (water depth from 2 m to 300 m), high 
resolution (from 0.2-0.4 m), high quality of record, 
clear figures, and prevention of strong noise. The 
apparatus was used to measure sediments in two 
lakes in China: a deep lake in Yunnan Province, 
and the shallow Taihu Lake. Measurement of the 
former lake showed that it developed along a -_ 
faulted belt--the mountains on both sides of the 
lake were strongly uplifted, while the center part, 
continued to sink, causing the strata to become 
compressed, folded, dislocated and deformed. 
Gravity flow and deposition were mainly from 
recent deposition. There are also many springs 
escaping along the fault at the bottom of the lake. 
Taihu Lake’s bottom consists of hard loess sedi- 
ment. Some channels and depressions lie on the 
sediment, demonstrating that the lake was a plain 
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which was once covered by the loess materials 
before the lake formed. (Lantz-PTT) 
'W89-09759 


DISTRIBUTION OF TRACE ELEMENTS IN 
SALT LAKES OF XIZANG (TIBET) (IN CHI- 


NESE), 
Qing Inst. of Salt Lake, Xining (China). 


Senatiae et Limnologia Sinica, Vol. 19, No. 1, 
p 52-63, January 1988. 6 fig, 8 tab, 7 ref. English 
summary. 


Descriptors: *Geochemistry, *Water chemistry, 
*Trace elements, *Saline lakes, *Tibet, Xizang, 
Tectonics, Geology, Lithium, Boron, Rubidinum, 
Cesium, Mercury, Arsenic, Silver, Lead, Chromi- 
um, Sodium, Potassium, Magnesium, Chlorides, 
Sulfates, Bicarbonate, Heavy metals, Saline water. 


Xizang is one of several salt lake areas in China: it 
is the biggest in scale and the highest above sea 
level. Saline lakes can be grouped into either car- 
bonate or sulfate types (including Na2-SO4 and 
Mg-SO4 subtypes). The chloride type is not cur- 
rently found in the Xizang region. Beside Na, K, 
Ca, Mg, Cl, SO4, HCO2 and CO2, there are 27 
other trace elements in the lakes. The concentra- 
tion of Sr and Br is close to or lower than that in 
sea water, the concentrations of the other 25 trace 
elements are higher than those in sea water. The 
concentration of Li, B, Rb, Cs, Hg, Th, As, Ag, Pb 
and Cr are a thousand times higher than in sea 
water, reaching levels comparable to geochemical 
concentration and industrial production. Xizang 
has a favorable environment for enriching Li and 
B by remelting magmatism caused by plate tecton- 
ics and strong geothermal action. (Author’s ab- 
stract) 

W89-09761 


STUDY OF CLAY MINERALS IN SOME SALT 
LAKES OF CHINA (IN CHINESE), 

Qinghai Inst. of Salt Lake, Xining (China). 

C. Xu. 

Oceanologia et Limnologia Sinica, Vol. 19, No. 3, 
p 278-285, May 1988. 3 fig, 2 tab, 7 ref. English 
summary. 


Descriptors: *Sedimentology, *Clay minerals, 
*Saline lakes, *Clays, *Geochemistry, *China, 
Minerals, Illiates, Kaolinite, Chlorite, Saline water, 
Magnesium, Iron. 


Data from 38 salt lakes in China are summarized as 
follows: (1) Clay minerals are mainly illite, second- 
ary chlorite, a small amount montmorillonite and 
kaolinite; mineral concentrations differ according 
to stages of salt lake sedimentation, and are similar 
to those in soil of the region which is controlled by 
dry climate; (2) the major chemical compositions 
are similar to those of illite clay and continental 
clay of cold, temperate zones, but chemical charac- 
teristics of some clays in various regions and sedi- 
mentary stages of salt lakes are different and there- 
fore are useful for discussing material sources and 
mineral origins of salt lakes; and (3) changes in 
clay and mineral content and their chemical com- 
positions in salt-forming and non-forming stages 
are consistent, with a lesser chlorite content mainly 
of the Mg-Fe-chlorite type. The Al203/MgO ratio 
is small in the salt-forming state and the freshwater 
period of salt-forming stage. (Author’s abstract) 
W89-09763 


LONG DATA SERIES ON FRESH WATER 
FISH STOCKS (LANGVARIGE FISKERIBIO- 
LOGISKE FORSKNINGSPROGRAMMER I 
FERSKVANN), 

— Univ. (Norway). Zoological Museum. 


Fauna FUNAAO Vol. 39, No. 1, p 10-17, 1986. 9 
fig, 9 ref. English summary. 


Descriptors: *Fish populations, *Data collections, 
*Ecological effects, *Water management, Water 
quality, Char, Trout, Fisheries. 


Large man-made changes in hydrology and water 
quality have made long data series on fish stocks 


increasingly valuable. The impact of lake impound- 
ments and river regulations on stocks of arctic 
char, brown trout and vendace and their yield, 
based on registrations over 20-30 years, are sum- 
marized. (Author’s abstract) 

W89-09768 


—— ON THE CATCHMENT AREAS AND 
THE RETENTION TIME OF DAMMED LAKE 

ONO (IN JAPANESE), 

Ono Limnological Station, Ube (Japan). 

K. Takesue, and S. Ueno. 

Suisan Daigakkeo, The Journal of Shimonoseki 

University of Fisheries SDKHAK, Vol. 33, No. 2- 

3, p 185-192, 1985. 4 fig, 6 tab, 15 ref. English 

summary. 


Descriptors: *Eutrophication, *Japan, *Limnolo- 
gy, *Lake Ono, *Retention time, *Catchment 
areas, Seasonal variation, Lakes, Flow profiles, 
Lake eutrophication, Phytoplankton, Nutrients. 


In order to clarify the mechanism of lake eutroph- 
ication, the limnological characteristics of dammed 
Lake Ono, Ube City, Japan, were investigated. 
The catchment areas, monthly retention time and 
annual retention time of the lake were studied. 
These retention times were calculated from the 
storage and the inflow of the water during 1966- 
1983. The results can be summarized as follows: (1) 
The catchment area is 320.2 sq km, of which 
51.8% and 32.3% are occupied by River Kotou 
division and R. Oota division, respectively. This 
area comprises a population of about 18,600, and 
about 28.9 sq km of rice fields. An Akiyoshi lime- 
stone group spread over both the divisions is 
19.6% of the catchment area; (2) The maximum 
daily inflow was 43.66 million cu m/day, with a 
mean annual inflow of 0.368 cu km/yr. The inflow 
changed seasonally with larger values in summer 
and smaller ones in winter; (3) The great substitu- 
tion of lake water occurred only in summer, with 
monthly retention < 5 days. Mean values of 
monthly retention time were about 10 days in 
summer, and more than a month in winter; (4) 
Annual retention times changed irregularly year 
by year, indicating a mean value of 17.5 days 
during 1966-1983; and (5) Eutrophication of this 
lake would be largely affected by the inflow, 
which is enriched with nutrients originating from 
the catchment area and also by the retention time 
which is not so short that phytoplankton popula- 
tion might be diluted out and not so long that 
nutrients might be depleted in the euphotic zone. 
(Author’s abstract) 

W89-09770 


HELGELAND--AN EL DORADO FOR AQUAT- 
RADO 


R), 
Tromsoe Univ. (Norway). Inst. for Biologi og 
Geologi. 
V. Johansen, and R. Elven 
Blyttia BLYTAT, Vol. 43, No. 1, p 22-32, 1985. 6 
fig, 3 tab, 12 ref. English summary. 


Descriptors: *Limnology, ‘*Eutrophic lakes, 
*Aquatic plants, *Lakes, *Norway, Species diver- 
sity, Population density, Hydrogen ion concentra- 
tion, Calcium, Sodium, Chlorides, Nitrogen, Phos- 
phorus, Nutrients, Distribution patterns. 


A fairly rich aquatic flora is reported from several 
small lakes on South Helgeland, Nordland County, 
Norway. The most interesting finds are Callitriche 
hermaphroditica (rare in northern Norway), Cera- 
tophyllum demerdum (Sth find in northern 
Norway), Myriophyllum spicatum coll. (very rare 
in Nordland Co.), Potamogeton friesii (new to 
northern Norway), P. obtusifolius (new to Nord- 
land Co.), P. vaginatus (new to Norway, reported 
earlier), and Ranunculus trichopyllus (2nd find in 
Nordland Co.). The majority of the lakes are situ- 
ated between calcareous ridges, on marine sedi- 
ments rich in calcium, a few meters above sea 
level. They are mostly eutrophic, with high pH 
values (7.1-7.6), fairly high amounts of calcium, 
sodium, and chlorides, and very high amounts of 
nitrogen and phosphorus. This concentration of 
rare and eutrophic species is compared with similar 
(and larger) concentrations in three other areas in 
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Norway: the Oslo area in SE Norway, Jaeren in 
SW Norway, and the Trondelag lowlands in C 
Norway. The species assembled in Helgeland have 
a more pronounced eastern affinity than the others, 
especially in the occurrence of Potamogeton va- 
ginatus. The isolated Helgeland occurrences of 
these species may have originated by long-distance 
dispersal by birds, or more probably, as a remnant 
in a locally eutrophic area of a more widely dis- 
tributed rich aquatic flora in the early Post-glacial 
age. (Author’s abstract) 

W89-09773 


VERTICAL CIRCULATION AND FORMATION 
OF ANOXIC LAYER--CASE STUDY AT 
DREDGED AREA IN SOUTHERN BASIN OF 
LAKE BIWA (IN JAPANESE), 

Kyoto Univ., Otsu (Japan). Otsu Hydrobiological 
Station. 

M. Kumagai, H. Maeda, and Y. Oonishi. 

Japanese Journal of Limnology RIZAA, Vol. 47, 
No. 1, p 27-35, January 1986. 12 fig, 7 ref. English 
summary. 


Descriptors: *Water circulation, *Oxygen deple- 
tion, *Limnology, *Dissolved oxygen, *Lake strat- 
ification, *Eutrophication, Lake Biwa, Japan, 
Water temperature, Mathematical models, Chemi- 
cal oxygen demand, Anoxia, Chemical reactions, 
Chemical precipitation, Hypolimnion, Case studies, 
Lake basins. 


A deficiency of dissolved oxygen (DO), or the 
formation of an anoxic layer, is observed in the 
hypolimnion of stratified eutrophic lakes in periods 
of heating. The mechanism for the formation of 
this anoxic layer was clarified through the use of in 
situ data, and a simple numerical model focusing 
on: vertical diffusivity, the precipitation rate of 
chemical components estimated by chemical 
oxygen demand (COD) and the second order rate 
constant between chemical components (i.e. 
COD), and DO. These are the most important 
parameters for predicting changes of DO concen- 
tration in the hypolimnion. Results show that the 
consumption of DO in the bottom water is strong- 
ly dependent on the precipitation rate of organic 
matter and rate constant, where the DO is trans- 
ported from surface to bottom via vertical diffu- 
sion. Therefore, the faster the precipitation rate, 
the more the anoxic layer tends to occur in the 
hypolimnion. And, if the precipitation rate is fixed, 
the anoxic layer is most liable to occur at a particu- 
lar rate constant. (Author’s abstract) 

W89-09777 


DIATOM VEGETATION OF THE LESS POL- 
LUTED RIVER, THE U-KAWA RIVER, KYOTO 
PREFECTURE (IN JAPANESE), 

Kinki Univ. Medical Association, Osaka (Japan). 
Dept. of Biology. 

T. Gotoh, and K.-I. Negoro. 

Japanese Journal of Limnology RIZAA, Vol. 47, 
No. 1, p 77-86, January 1986. 6 fig, 5 tab, 2 plates, 
16 ref. English summary. 


Descriptors: *Stream biota, *Species composition, 
*Diatoms, *Japan, U-Kawa River, Species diversi- 
ty, Population density, Aquatic vegetation, Cyano- 
phyta, Algae, Rivers. 


The diatom community in the U-kawa River in 
Kyoto Prefecture, Japan, was investigated to find 
the community characteristics, and the relationship 
between the community and a river zonation 
system based on geographical features previously 
reported. The diatom community was composed of 
15-42 forms at each station. The dominant species 
in the community changed from upstream to 
downstream as follows: Gomphonema minutum-- 
Achnanthes convergens--nitzschia frustulum--Fra- 
gilaria vaucheriae var. perminuta, and alpha-meso- 
saprobic indicator species. No distinct relationship 
was found between the community and river zona- 
tion. Species diversity of the communities varied 
from 1.597 to 4.256, with communities having 
lower species diversity predominated by blue- 
green algae, Homoeothrix janthina. Present results 
indicate that the very high similarity of the diatom 
communities in different river zones might be due 





to the dominance of H. janthina which grows over 
different river zones and forms uniform microen- 
vironments for diatoms, leading to the formation of 
fairly similar communities. (Author’s abstract) 
W89-09779 


DISTRIBUTION AND RELATIVE ABUN- 
DANCE OF BLOOM FORMING MICROCYS- 
EUTROPHIC 


'ANESE), 
= Metropolitan Univ. (Japan). Dept. of Biol- 


Y% Watanabe, M. F. Watanabe, and M. Watanabe. 
Japanese Journal of Limnolo; logy RIZAA, Vol. 47, 
1, p 87-93, January 1986. 3 fig, 1 tab, 9 ref. 
glish summary. 


Descriptors: *Limnology, *Microcystis, *Eutroph- 
ication, *Eutrophic lakes, *Species diversity, 
Cyanophyta, Population density, Reservoirs, 
Ponds, Seasonal variation, Distribution patterns. 


The species variation and relative abundance of the 
blue-green alga, Microcystis, were studied with 
blooming water samples from various eutrophic 
lakes, reservoirs and ponds. Using a pooviously 
established taxonomic system, Microc: aeru; 

osa f. aeruginosa (M-AA), M. aeruginosa f. flos- 
aquae (M-AF), M. wesenbertii (M-W), and M. 
viridis (M-V) were identified. Relative abundance 
of each species was variable. M-AA was the most 
dominant species at 67%, M-W was found at 19%, 
and M-V was found at 14% in the water bodies 
examined. M-AF was never present as the pre- 
dominant form. A in the relative 
abundance was found in Himonya Pond, Tokyo, 
where M-AA was predominant in the early stage 
of bloom development. M-W increased in later 
periods and was present in a higher proportion in 
the overwintering population in the pond. (Lantz- 


W89-09780 
RAINFALL AS yg REGULATING THE 


A, 
Kyoto Univ., Otsu (Japan). Otsu Hydrobiological 
Station. 
Y. Tezuka. 
Japanese Journal of Limnology RIZAA, Vol. 46, 
No. 1, p 8-14, January 1985. 7 fig, 18 ref. 


Descriptors: *Rainfall, *Lake Biwa, *Anabaena, 
*Eutrophication, *Japan, *Limnology, Cyano- 
phyta, Nitrogen, Storm runoff. 


Results of surveys carried out during warmer sea- 
sons from 1981 to 1983 revealed that the aj - 
ance in the south basin of Lake Biwa, of a bloom of 
Anabaena macrospora, a nitrogen-fixing cyanobac- 
terium, was closely dependent on the levels of 
dissolved inorganic nitrogen (DIN) during hot 
mon Anabaena blooms appeared in 1981 = 
1983, but not in 1982. Co gly, DIN w: 
deficient during the hot months of 1981 and 1983, 
but not during these months in 1982. Such differ- 
ences in DIN levels in different years was related 
to the presence or absence of heavy rainfall during 
hot months, suggesting the importance of storm- 
water runoff in regulating DIN levels, hence the 
appearance of Anabaena bloom, in the south basin 
of Lake Biwa. (Author’s abstract) 

W89-09781 


CHEMICAL INVESTIGATION OF NATURAL 
WATERS IN  OKU-NIKKO, CENTRAL 
HONSHU (IN JAPANESE), 

For primary bibliographic entry see Field 2K. 
W89-09782 


CHEMICAL AND BIOLOGICAL FACTORS ON 
THE MUSTY ODOR OCCURRENCE IN LAKE 
KASUMIGAURA, 

National Inst. for Environmental Studies, Ibaraki 
(Japan). 

O. Yagi, N. Sugiura, and R. Sudo. 

—_ Journal of Limnology RIZAA, Vol. 46, 
No. 1, p 32-40, January 1985. 12 fig, 1 tab, 22 ref. 


SS re. properties, *Limnolo- 
ay. a ay *Actinomyces, 
a Chemical 


Biological 
Methylisoborneol, me Hydrogen ion concen- 
tration. 


A meet ote ee eae ae 


high pH value were observed in the surface 

It was suggested that the of actinomycetes 
in the mud at the high p responsible 
for the musty odor production. (Author’s abstract) 
W89-09783 


CHANGE OF EPILITHIC DIATOM ASSEM- 
BLAGES ON THE RIVER BED OF THE RIVER 
KAKEHASHI-GAWA IN ISHIKAWA PREFEC- 
TURE CAUSED BY THE CONSTRUCTION OF 
AKAZE DAM (IN JAPANESE), 

Komatsu Meiho Mg clone on School, Kanazawa (Japan). 
M. Sumita, and T. 

Japanese Journal of Limnology RIZAA, Vol. 46, 
No. 1, p 41-49, January 1985. 7 fig, 1 tab, 15 ref. 
English summary. 


Descriptors: *Epiphytes, *Stream biota, *Dam ef- 
fects, *Japan, * com *Diatoms, 
*Akaze Dam, we effects, Dam construc- 
tion, Biological studies, 

Periphyton, Microbiological 

ation, Silting, Species diversity, Water = 
Water resources development, Population density 


Diatom assemblages were surveyed on the river 

bed for seven years (from October, 1974, just 

before Akaze Dam construction started to Novem- 

ber, 1980, nie caso of te theme Eeanedcoees 
the main stream of the 


ee ae 
especially in the springtime. This fact clearly 
shows that the amount of silt settling on the river 
bed decreased after the construction project. 
Ninety-five taxa belonging to 27 a, were 
identified in this survey. The change of water 
quality in the downstream area of the River Kake- 
hashi-gawa after the completion of Akaze Dam, 
caused the decrease of the standing of micro- 
organisms, but did not affect the composi- 
tion of the diatom assemblages in attached materi- 
als on the river bed of the downstream stations. 
This is presumably caused by increase of the water 
being discharged from the dam in order to control 
the flood. (Author’s abstract) 

W89-09784 


IOMID MIDG EMERGED FROM 


apa, Dep. oan 4 Parasitology 


Japanese ji of Limnology RIZAA, Vol. 46, 
No. 1, p 50-55, January 1985. tt tab, 25 ref. 


Descriptors: *Aquatic plants, *Limnology, 
*Midges, *Macrophytes, *Reservoirs, Aquatic 
vegetation, Species diversity, Biological studies, 
Population density, Seasonal variation, 

plants, Submerged plants, Distribution patterns, In- 
sects, Aquatic insects, Aquatic animals. 


Chironomid fauna emerging from aquatic macro- 
phytes in reservoirs was investigated during the 
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summers of 1982 and 1983. The aquatic macro- 
phytes surveyed were six species of floating-leaved 
and four species of submerged plants. Twelve 
ee 2 Se ee ee See ee ee 

en lum this swecee was largely collected from 
many plants. was more abundantly 
recovered from floating-leaved plants than those 
that were submerged. 


species ys 
from leaves than stems. Much Polypedilum caltel- 
ee ee eee oe On the 
stems, Pentapedilum sordens and Parachironomus 
monochromus 


Tokyo Metropolitan Univ. (Japan). Dept. of 
Chemistry 


M. Ochiai, S. Yamamoto, H. Hayashi, K. 
Fukushima, and K. 


Japanese Journal of Limno! Vol. 47, 


logy RIZAA, 
No. 2, p 115-120, April 1986. 5 fig, 1 tab, 15 ref. 
English summary. 


Descriptors: ‘Fate of pollutants, *Organic matter, 
i ‘Carbohydrates, *Lake sedi- 


Kyoto Univ., Otsu (Japan). Otsu Hydrobiological 
Station. 


M. tn - T. Narita, O. Mitamura, N. Suzuki, 
and K. 

fing ta Journal o} f Limnology RIZAA, Vol. 47, 
No. 2, p 155-164, April 1986. 5 fig, 1 tab, 22 ref. 
Descriptors: *Limnology, *Japan, *Lake Biwa, 
*Chiorophyl a, *Seasonal variation, *Distribution 
*Limnology, Nitrogen, Phytoplankton, 

igae. 


The distribution of chlorophyll a was yon ge 
from April 1978 to March 1979. eth cg 
distribution patterns were observed: (1) 
Semen aihepaiadh S comet distipaion ‘wit 
y’ ———_ 4 east 
side, and (3) higher concentrations along both the 
east and west sides. Pattern (2) with the east-high, 
west-low gradient was observed frequently and 
seemed to be typical in the south basin. Change in 
the patterns was mainly due to a great variation of 
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chlorophyll a on the east side during the investiga- 
tion period. As a whole, the horizontal distribution 
patterns depended mainly on nanoplankton contri- 
butions to total phytoplankton except from 
August-October, when net plankton were relative- 
ly abundant. Seasonal changes in chlorophyll a and 
dissolved inorganic nitrogen (DIN) concentrations 
were compared between stations along the west- 
offshore-east sides or among offshore stations from 
the north to the south. Chlorophyll a concentra- 
tions tended to change seasonally with three peaks, 
in which dominant algal species differed among 
stations: peak one from about April-June, peak two 
in August, and peak three in December. Chioro- 
phyll a gon DIN concentrations were extraordinar- 
ily higher and fluctuated much more at the east 
stations than at the west and offshore stations. 
a : eed 

W89-09 


NATE, 
ATE, AND INORGAN- 
IC ARSENIC IN SEDIMENT FROM LAKE 


BIWA, 
National Inst. for Environmental Studies, Tsukuba 
(Japan). Water and Soil Environment Div. 
For primary bibliographic entry see Field 5B. 
W89-09791 


DEPTH PROFILES OF D! 
MONOMETHYLARSON. 


GENERAL DISTRIBUTION PROFILES OF 
THIRTY-SIX ELEMENTS IN SEDIMENTS 
AND MANGANESE CONCRETIONS OF LAKE 
BIWA, 

National Inst. for Environmental Studies, Tsukuba 
(Japan). Water and Soil Environment Div. 

For primary bibliographic entry see Field 5B. 
W89-09792 


CONTINUOUS CURRENT MEASUREMENTS 
IN LAKE BIWA (1)--METHOD AND SOME RE- 
SULTS--(IN JAPANESE), 

Osaka Electro-Communication Univ. (Japan). Fac- 
ulty of Engineering. 

For primary bibliographic entry see Field 7B. 
W89-09794 


NUMBER OF NITRIFYING BACTERIA IN 
THE NORTH BASIN OF LAKE BIWA, 

Kyoto Univ., Otsu (Japan). Otsu Hydrobiological 
Station. 

Y. Tezuka. 

Japanese Journal of Limnology RIZAA, Vol. 46, 
No. 2, p 145-148, April 1985. 2 tab, 13 ref. 


Descriptors: *Nitrogen fixing bacteria, *Lake 
Biwa, *Population density, *Nitrification, *Lim- 
nology, *Japan, Lake basins, Lake sediments, Ni- 
trates, Nitrites, Ammonium, Hypolimnion, Lake 
stratification, Nitrification. 


To elucidate the mechanism of nitrate accumula- 
tion in the hypolimnion of the north basin of Lake 
Biwa during summer stratification, the numbers of 
nitrifying bacteria and concentrations of nitrate 
plus nitrite and ammonium in the water body and 
bottom sediments, were determined during the 
stagnation period of 1982. The numbers of nitrify- 
ing bacteria were small (below one cell/mil) in the 
water body, but fairly large (90 to 4,000 cells/ml) 
in the surface sediments. Concentrations of nitrate 
plus nitrite were about two times higher in the 
surface sediments than those in the deepest layer of 
the water body. In addition, ammonium was not 
detected in the water body, but rather in high 
concentrations in the surface sediments. Results 
suggest that the nitrate accumulation in the hypo- 
limnion of Lake Biwa during summer stratification 
is mainly due to the active nitrification in the 
bottom sediments and subsequent liberation of ni- 
trate to the hypolimnion. (Author’s abstract) 
-09795 


REMOVAL AND EXCRETION OF DISSOLVED 
ORGANIC MATTER BY PERIPHYTON COM- 
MUNITY GROWN IN EUTROPHIC RIVER 
WATER, 

Tokyo Metropolitan Univ. (Japan). Dept. of Biol- 
ogy. 


M. Aizaki. 
ge ge Journal of Limnology RIZAAU, Vol. 46, 
No. 3, p 159-168, July 1985. 12 fig, 3 tab, 16 ref. 


Descriptors: *Epiphytes, *Fate of pollutants, *Bio- 
degradation, *Organic matter, *Eutrophication, 
Dissolved solids, Periphyton, Tamagawa River, 
Ecosystems, Organic compounds, Japan, Bio- 
chemical oxygen demand, Algae, Microbiological 
studies, Absorption, Excretion, Biofilms. 


Removal and excretion activities of periphyton 
communities were examined using artificial sub- 
strata submerged in the water of the eutrophic 
River Tamagawa, and laboratory recirculating 
streams. These activities changed with the progress 
of biofilm development. High removal activities of 
dissolved organic substances was observed in the 
early stage of the biofilm development, while a 
high excretion rate was found in the mature stage. 
The maximum excretion rate was 580 mg C/sq m/ 
d. Organic substances removed from the water 
were biologically labile compounds, easily deter- 
mined by BOD, which excreted organic substances 
regarded as microbiologically stable compounds. 
Decomposition products formed along the inside 
of the periphyton biofilm, and were considered to 
be an important source of organic substances from 
the periphyton community in the mature stage of 
biofilm development. (Author’s abstract) 
W89-09796 


PRESENT STATE OF AQUATIC PLANTS IN 
LAKE BIWA AND ITS SURROUNDING 
WATER BODIES, 

Shimane Univ., Matsue (Japan). Dept. of Biology. 
H. Kunii, T. Tsuchiya, K. Matsui, and I. Ikusima. 
Japanese Journal of Limnology RIZAAU, Vol. 46, 
No. 3, p 215-218, July 1985. 1 fig, 2 tab, 5 ref. 


Descriptors: *Lakes, *Aquatic plants, *Species 
composition, Lake Biwa, Japan, Population densi- 
ty, Elodea, Vegetation. 


Investigations were conducted concerning the spe- 
cies composition of aquatic plants (except for 
emergent plants) in Lake Biwa and 17 selected 
surrounding water bodies, in 1982. A total of 22 
species were found in Lake Biwa and 13 species in 
the surrounding water bodies. The species found 
with greatest frequency were Elodea nuttallii 
(Planch.) St. John, Egeria densa Planch., and Val- 
lisneria bivaensis (Miki) Ohwi in Lake Biwa. E. 
nuttallii, Trapa sp., and Spirodela polyrhiza (Linn.) 
Schleid. with Lemna sp., were found in the sur- 
rounding water bodies. The average number of 
species found in the surrounding water bodies was 
2.9 in the summer of 1982, consisting mostly of E. 
nuttallii (about 75% frequency). (Author’s ab- 
stract) 

W89-09799 


C:N:P RATIOS OF SESTON IN LAKE BIWA AS 
INDICATORS OF NUTRIENT DEFICIENCY IN 


HYPOLIMNETIC PARTICU- 


Kyoto Univ., Otsu (Japan). Otsu Hydrobiological 
Station. 

Y. Tezuka. 

Japanese Journal of Limnology RIZAAU, Vol. 46, 
No. 4, p 239-246, October 1985. 5 fig, 2 tab, 15 ref. 


Descriptors: *Carbon, *Nitrogen, *Phosphorus, 
*Seston, *Nutrients, *Phytoplankton, *Decomposi- 
tion, *Lake Biwa, *Limnology, *Deficient ele- 
ments, *Particulate matter, *Hypolimnion, Season- 
al variation, Japan, Euphotic zone, Mineralization, 
Culturing techniques. 


In an attempt to diagnose the nutritional status of 
phytoplankton, C:N:P: ratios from various depths 
were determined throughout the four seasons of 
1983. The results of a preliminary experiment in 
which laboratory cultures inoculated with natural 
phytoplankton from Lake Biwa were grown in 
media with different N:P ratios, showed that 
C:N:P ratios of phytoplankton were good indica- 
tors of N or P deficiency. C:N:P ratios of seston 
from the euphotic zone indicated that phosphorus 
limited phytoplankton growth throughout almost 
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all seasons. In addition, nitrogen was also a limiting 
factor in late summer. This result agreed well with 
the prediction obtained by the chemical analysis of 
lake water. Comparisons of C:N:P ratios of seston 
collected from the trophogenic and tropholytic 
layers suggest that among the three elements, 
carbon is the most and phosphorus is the least 
rapidly mineralized during sedimentation of partic- 
ulate matter. (Author’s abstract) 

W89-09801 


DIFFERENCE IN BACTERIAL FLORAS 
AMONG DIFFERENT SIZE FRACTIONS OF 
SUSPENDED PARTICLES IN A HYPER- 
TROPHIC POND, 

Tokyo Metropolitan Univ. (Japan). Dept. of Biol- 


ogy. 

T. Konda. 

Japanese Journal of Limnology RIZAAU, Vol. 46, 
No. 4, p 247-255, October 1985. 3 fig, 2 tab, 31 ref. 


Descriptors: *Suspended solids, *Eutrophication, 
*Bacterial analysis, *Limnology, *Ponds, *Species 
composition, *Particle size, Bacteria, Classifica- 
tion, Tokyo, Japan, Microcystis, Pseudomonas. 


The bacteria in four fractions (>35 micron, 35-5 
micron, 5-1 micron, and <1 micron) of particles 
from the surface water of Himon-ya Pond in 
Tokyo, were investigated from August 1978 to 
January 1979. The bacterial flora in the >35 
micron fraction (bacteria associated mainly with 
the mucilage of Microcystis colonies) showed a 
simple generic composition during the Microcystis 
bloom, and was almost dominated by the bacteria 
tentatively identified as Pseudomonas-like, which 
were gram-negative, strictly aerobic, weakly cata- 
lase positive, oxidase negative, colorless or pinkish, 
and slightly irregular rods with a single polar 
flagellum. In the 35-5 micron and 5-1 micron frac- 
tions (bacteria associated with various kinds of 
phytoplankton, detritus, and clay particles), bacte- 
rial populations showed a more diversified flora 
than that in the >35 um fraction. The bacterial 
flora in the < 1 micron fraction (free-living bacte- 
ria) was dominated by one or two genera such as 
Pseudomonas, Flavobacterium, Moraxella, Caulo- 
bacter, and Acinebacter at each sampling time. 
These results suggest the existence of different 
bacterial floras among different size fractions of 
suspended particles in the pond water. (Author’s 
abstract) 

W89-09802 


FIELD STUDY ON 
RENTS--AN INTERM! 
OKOTANPE, HOKKAIDO, 

Hokkaido Univ., Sapporo (Japan). Dept. of Geo- 
physics. 

K. Chikita, M. Hattori, and E. Hagiwara. 


Japanese Journal of Limnology RIZAAU, Vol. 46, 
No. 4, p 256-267, October 1985. 8 fig, 3 tab, 16 ref. 


RIVER-INDUCED CUR- 
OUNTAIN LAKE, LAKE 


Descriptors: *Hokkaido, *Limnology, *Water cur- 
rents, *River flow, *Mountain lakes, Inlets, Out- 
lets, Lake Okotanpe, Japan, Water circulation, Sea- 
sonal variation, Mathematical models, Lakes. 


The effects of a river on the seasonal circulation of 
the lake were investigated through observations of 
lake currents and water temperatures at low-water 
stages of Lake Okotanpe and its inflow/outflow 
river(s). The influent rivers have an almost con- 
stant diurnal variation in water temperature during 
the period of rainfall, ranging from 6 to 13 C. Asa 
result, the inflow water may be transferred into 
density currents with the three flowing conditions 
according to the seasonal variation of thermal con- 
ditions in the lake. They could be described by 
interflow in spring, interflow-underflow in 
summer, and persistent underflow in autumn. Den- 
sity underflow was discovered in October 1983, 
more conspicuously in the lake basin north of the 
‘threshold’, but in the southern basin, followed by 
its bifurcation and subsequent decay possibly due 
to extensive and turbulent entrainment from the 
open basin. During the ice-covered period of no 
river inflow, a little outflow can induce a baro- 
clinic field and consequent circulation in the whole 
lake with stronger currents near the bottom at 5-6 





cm/s. The results of October 1983 can be simulated 
consistently by a numerical experiment with a ver- 
tically integrated model, except that inflow water 
does not reach the maximum-depth area of the 
lake, because the intrusion of cold water is not 
taken into account. (Author’s abstract) 

W89-09803 


SEASONAL CHANGES OF NUTRIENTS, 
CHLOROPHYLL-A, AND ORGANIC MATTER 
CONCENTRATIONS IN HIGHLY EUTROPHIC 
LAKE BARATO, JAPAN, 

Hokkaido Research Inst. for Environmental Pollu- 
tion, Sapporo god Div. of Water Environment. 
S. Hino, and M. 

Japanese Journal of Li Limnology RIZAAU, Vol. 46, 
No. 4, p 268-278, October 1985. 9 fig, 1 tab, 32 ref. 


Descriptors: *Seasonal variation, *Limnology, 
*Nutrients, *Chlorophyll a, *Organic matter, *Eu- 
trophic lakes, *Lake Barato, *Japan, *Lake stratifi- 
cation, Oxygen, Nitrogen, Phosphorus, Phos- 
phates, Phytoplankton, Saline water intrusion, 
Correlation analysis. 


Lake Barato is a crescent lake having a maximum 
depth of 9 m, where sea water invades the bottom 
layer through the Ishikari River. Lake water strati- 
fied slightly in August, and formed the bottom 
layer with low oxygen concentration during late 
summer. Mean values of standing stocks of total 
nitrogen and total phosphorus from May 1982 to 
February 1984 were 64 g/sq m, and 0.96 g/sq m, 
respectively. Although dissolved inorganic nitro- 
gen was detected throughout all seasons, inorganic 
phosphate disappeared during summer in the eu- 
photic layer. A high level of dissolved organic 
phosphorus was detected in all seasons. Maximum 
standing stocks of chlorophyll a, proteins, and 
sugars were 0.83 g/sq m, 93 g/sq m, and 41 g/sq 
m, respectively. High correlations were observed 
between chlorophyll a and particulate organic 
matter concentrations, and were expressed as fol- 
lows: Particulate sugars = 70.6(chl-a) superscript 
0.881, particulate proteins = 237(chl-a) superscript 
0.680. However, no such correlation was recog- 
nized between chlorophyll a concentration and 
dissolved organic matter concentration. The dis- 
solved organic matter concentrations were higher 
in increasing and decreasing periods of phyto- 
plankton. This result suggested that the concentra- 
tions related to the amount of excretion from phy- 
toplankton were affected by its physiological activ- 
ity. (Author’s abstract) 

W89-09804 


PHOSPHORUS EXCRETION BY SOME ZOO- 
BENTHOS IN A EUTROPHIC FRESHWATER 
LAKE AND ITS TEMPERATURE DEPENDEN- 


cy, 

Niigata Univ. (Japan). Faculty of Education. 

H. Fukuhara, and K. Yasuda. 

Japanese Journal of Limnology RIZAAU, Vol. 46, 
No. 4, p 287-296, October 1985. 7 fig, 2 tab, 39 ref. 
Ministry of Education, Science, and Culture of 
Japan Grant-in-Aid 57030044. 


Descriptors: *Phosphorus, *Limnology, *Benthic 
fauna, *Eutrophic lakes, *Water temperature, 
Midges, Phosphates, Zooplankton, Excretion. 


The phosphorus excretion rate and its temperature 
dependency were investigated experimentally in 
four dominant species of zoobenthos in eutrophic 
freshwater lakes in Japan. The rates for the fourth 
instar larvae of Chironomus plumosus, Tokuna- 
gayusurika akamusi and Chaoborus flavicans and 
for Limnodrilus spp. were 0.0144, 0.073, 0.582, and 
0.049 micrograms P/mg dry weight/d, respective- 
ly, at 15 C. The Q sub 10 values of the excretion 
rate for Chironomus plumosus, Chaoborus flavi- 
cans and Limnodrilus spp. were 2.19, 1.66 and 2.00, 
below 30 C, respectively. The larvae of T. akamusi 
showed the lowest Q sub 10 value of 1.20 below 15 
C. Inorganic phosphorus accounted for > 55% of 
the excreted total phosphorus for C. plumosus and 
85% for Limnodrilus spp. The contribution of 
phosphate excretion by zoobenthos to the phos- 
phate release from lake sediment was discussed. 
(Author’s abstract) 

W89-09806 


EARLY DIAGENESIS OF ORGANIC MATTER 


Tokyo Metropolitan Univ. pnd Dept. of 
Chemistry. 

K. Ogura, M. Ochiai, K. Kawamura, K. 
Fukushima, and M. Shioya. 

Japanese Journal of Limnology RIZAAU, Vol. 46, 
No. 4, p 297-302, October 1985. 2 fig, 3 tab, 8 ref. 
English summary. 


Descriptors: *Diagenesis, Regn ag matter, 
“Lismelens, *Japan, *Organic *Lake sedi- 
ments, *Lake Haruna, *Carbon, *Ni *Nitrogen, Sedi- 
ment sampler, Particulates, Settling velocity. 


Sediment traps were deployed in Lake Haruna for 
25 days to investigate the early diagenesis of or- 
ganic matter. Carbon and nitrogen from the 
trapped samples were compared with those of par- 
ticulates and sediments. Daily flux at the trap was: 
particles, carbon, nitrogen and inorganic matter to 
the trap was 3.5 g/sq m/d, 0.37 g/sq m/d, 0. eA 
sq m/d, and 2.76 g/sq m/d, respectively. 
percentages of retention of biogenic elements in 4 
m-layer particulate, in which biogenic elements 
were most abundant were: carbon in sediment trap 
samples, 19%; carbon in fresh sediment, 18%; and 
carbon in sediment, 17%; nitrogen in sediment trap 
samples, 15%; nitrogen in fresh sediment, 12%. 
and nitrogen in sediment, 9%. Thus, the trap 
sample seems to have been subject to sufficient 
biodegradation during deployment. Particulate 
standing masses above 12 m layer were: 38.6 g/sq 
m in total weight, 10.7 g/sq m in carbon, 1.83 g/sq 
m in nitrogen, and 17.2 g/sq m in inorganic matter. 
The mean percentages of the matter settling in the 
trap to the standing mass were 9%/d for total 
weight, 3.5%/d for carbon, 2.7%/d for nitrogen, 
and 16%/d for inorganic matter, respectively. The 
average settling velocity of the particles was 1.9 
m/d, this was comparable to 1.54 +/-0.22 m/d, 
which is an average settling velocity of particles, 
10-64 micrometers in size. (Author’s abstract) 
W89-09807 


BENTHONIC AND PLANKTONIC MICROBI- 
AL PRODUCTIVITY IN we HYPERSA- 
LINE ENVIRONMENTS: REVIEW (PRO- 
DUCTIVITE MICROBIENNE, BENTHIQUE ET 
PLANCTONIQUE, DANS LES MILIEUX HY- 
PERSALES ACTUELS: UNE REVUE), 
Museum National d’Histoire Naturelle, 
(France). Lab. de Geologie. 

A. Cornee. 

Memoires du Museum National D’Histoire Natur- 
elle, Sciences de la Terre MMNCAH, Vol. 55, p 
19-41, 1988. 10 fig, 1 tab, 71 ref. English summary. 


Paris 


Descriptors: *Reviews, *Microorganisms, *Eva- 
porites, *Paleolimnology, *Limnology, *Produc- 
tivity, *Plankton, *Benthos, *Saline lakes, Organic 
matter, Benthic environment, Bacteria, Salinity, 
Oxygen, Hydrogen ion concentration, Light inten- 
sity, Lake sediments, Lake stratification, Chemical 
reactions. 


The association between organic-rich layers and 
some evaporites has often been reported in ancient 
deposits. Though these environments have been 
long considered as inimical to life, it has been 
proven that they can produce significant organic 
matter quantities from microorganisms which 
thrive in these settings: bacteria, benthic and plank- 
tonic cyanobacteria, and a few species of unicellu- 
lar algae. The — development of microorga- 
nisms is enhanced by a high nutrient supply, and 
the lack of competion with more complex orga- 
nisms (plants, grazers and burrowing animals, etc.) 
excluded by such a hostile environment (high salt 
concentration, high light intensity, high tempera- 
ture, low O2 content, H2S occurrence). The com- 
position and distribution of different microbial as- 
semblages are described both for benthic and 
planktonic populations according to bottom micro- 
topography, salinity, and O2 content of brines. 
Different assemblages can be distinguished by: (1) 
microbials mats (until 130% or 150%), and (2) 
populations associated with gypsum crusts and 
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WATER CYCLE—Field 2 
Lakes—Group 2H 


those of the halitic zone. One of the most notewor- 
thy features of benthic formations is a double strat- 
ification--one biological layer controlled by gradi- 
ents of light intensity, pH, and O2 content, result- 
ing veoh a succession of distinct layers of cyanobac- 
teria and bacteria; and a sedimentary stratification 
due to the alteration of organic growth phases and 
detritical input or chemical precipitation phases. In 
the Great Salt Lake, hyperhalophilic bacteria rep- 
resent a biomass equal to 300 g/cu m, while Duna- 
liella are present at just 24 g/cu m. In the Solar 
Lake, in lower water bodies (metalimnion and 
mainly hypolimnion) productivity levels as great as 
5, 280 g C/sq m/day have been measured. Modern 
hypersaline environments show favorable condi- 
tions to organic matter production and to its pres- 
ervation while monarneneny— pt the object of severe 
decomposition processes. (Lantz-PTT) 
W89-09809 


ECOLOGICAL PROFILE OF THE SHOALS, 
pn eae ge — t.... 


CYPRINIDAE) UPPER 
RHONE: STRUCTURE OF HABI HABITAT BY 
SEASON AND LOCATION (PROFIL ECOLO- 
GIQUE DU HOTU, CHONDROSTOMA NASUS 
(OSTEICHTYEN, E) DANS LE 
HAUT-RHONE FRANCAIS: STRUCTURE 
D’HABITAT PONCTUEL ET STATIONNEL), 
Lyon-1 Univ., Villeurbanne (France). Dept. de 
Biologie Animale et Ecologie. 

A. Nelva. 

Acta O6ccologica, Occological pplications 
AOSADN, Vol. 9, No. 3, p 275-296, 1988. 8 fig, 4 
tab, 11 ref. English summary. 


Descriptors: *Fish, *Lotic environment, *Stream 
biota, *Dam effects, *Ecosystems, *Shoals, 
*Rhone River, *France, Biological studies, Popu- 
lation density, Channels, Distribution patterns, Bio- 
logical samples. 


The ecological profile of Chondrostoma nasus, the 
Nase, was analyzed using data from a sampling of 
the populations in the French Upper Rhone. These 
data belong to a data base which was developed by 
the spot sampling method. The spatio-temporal 
strata of the samples studied were defined before- 
hand as objectively as possible. The results present- 
ed here concern the size/space/time relationships 
on the spot (microdistribution) vs. that at the sam- 
pling stations (mesodistribution). On the spot anal- 
ysis shows a steady movement within the shoals 
from one kind of habitat to another, as demonstrat- 
ed by a shift from one modality to another in 
several variables of the habitat. This clearly indi- 
cates a tendency towards ‘channelization’ of indi- 
viduals as they grow and spread out into wider 
spaces through a series of successive stages. At the 
sampling stations, in the parts of the river which 
have not undergone human interference recently, 
the individuals only occupy the different units of 
the station habitat typology as they grow, with 
movements of shoals between the channel. In the 
stretches that have been short-circuited by man- 
agement installations, the reduction of discharge 
seems to clearly increase the diversity of the habi- 
tats corresponding to the three types of shoals, 
leading to an increase in numbers and biomass of 
the species. (Author’s abstract) 

W89-09810 


PROLONGED CHANGES IN THE COMPOSI- 
TION AND EXTENSION OF POLYCHAETA IN 
THE NORTH-WEST BLACK SEA (MNOGO- 
LETNIE A SOSTAVA I RASPROS- 
TRANENIYA CHER- 


MNOGOSECHITNYLSH 
VEI SEVERO-ZAPADNOI CHASTI CHER- 
NOGO MORYA), 
Institute of Biology of the Southern Seas, Sevasto- 
pol (USSR). 
For primary bibliographic entry see Field SC. 
W89-09811 


SIGNIFICANCE OF CHLOROPHYLL INDICES 
(INFORMATSIONNOE ZNACHENIE KHLOR- 
OFILLNOGO POKAZATDIYA), 

Akademiya Nauk URSR, Kiev. Inst. Hidrobiolo- 
gii. 





Field 2—WATER CYCLE 
Group 2H—Lakes 


For primary bibliographic entry see Field 7B. 
W89-09813 


WATER CIRCULATION IN THE SASYK RES- 
ERVOIR (TSOCKULYATSIYA VOD V SASYS- 
KOM VODOKHRANILISHCHE), 

Akademiya Nauk URSR, Kiev. Inst. Hidrobiolo- 


¢ M. Tmchenko, A. S. Litvinov, M. P. Kolesnik, 
and S. A. Podubbnyi. 

Gidrobiologicheskii Zhurnal GBZUAM, Vol. 24, 
No. 4, p 67-73, 1988. 6 fig, 5 ref. English summary. 


Descriptors: *Reservoirs, *Water circulation, *Hy- 
draulic models, Shallow water, Black Sea, Flow 
profiles, Sasyk Reservoir, Interbasin transfers. 


A model of complete flows is used to analyze data 
on water circulation in the Sasyk Reservoir, a 
typical shallow water body of the North-Western 
Black Sea area. Changes in circulation with inclu- 
sion of the water body into the system of interbasin 
diversion of part of the Danube flow, are consid- 
ered. (Author’s abstract) 

W89-09815 


FACTORS IN THE BALANCE OF BIOGENIC 
SUBSTANCES IN RESERVOIRS (ELEMENTY 
BALANSA BIOGENNYKH VESHCHESTV V. 
VODOKHRANILISHCHAKH), 

Akademiya Nauk URSR, Kiev. Inst. Hidrobiolo- 


gii. 

A. I. Denisova, and A. K. Ryabov. 
Gidrobiologicheskii Zhurnal GBZUAM, Vol. 24, 
No. 4, p 73-79, 1988. 4 fig, 2 tab, 3 ref. English 
summary. 


Descriptors: *Reservoirs, *Limnology, *Dneiper 
River, Organic matter, Lakes. 


Balance characteristics of biogenic and organic 
substances in the cascades of the Dnieper reser- 
voirs are presented. The data permit judgements to 
be made on the direction of infra-reservoir process- 
es occurring in the reservoirs during the first years 
of their existence (1961-1966), and again in 1982. 
(Author’s abstract) 

W89-09816 


INDICES OF PRIMARY PRODUCTIVITY IN 
FERTILIZED VERSUS NON-FERTILIZED 
LAKES IN THE VOLOGDA REGION (PER- 
VICHNAYA PRODUKTSIYA I DRUGIE BIO- 
PRODUKTSIONINYE POKAZATELI UDO- 
BRENNYKH I NEYDOBRENNYKH OZER 
LOSKO-AZATSKOI GRUPPY), 

Ecological Institute of the Volga Basin, A.K. 
Nauk, Togliatti, Russia. 

L. N. Orekhova. 

Gidrobiologicheskii Zhurnal GBZUAM, Vol. 24, 
No. 4, p 95-101, 1988. 1 fig, 2 tab, 17 ref. English 
summary. 


Descriptors: *Lake fisheries, *Fertilization, *Pri- 
mary productivity, *Ecosystems, Water pollution 
effects, Volga River, Fertilizers, Plankton, Bio- 
mass, Fish populations, Chlorophyll a. 


Nine northern lakes in the Vologda region with 
areas from 3 to 258 ha and maximal depths of 4 to 
13 m, were studied for seven years. Fertilizers 
were poy to four lakes according to the stand- 
ards of the State Research Institute of the Lake- 
Fishing Industry. The gross primary output of the 
non-fertilized lakes did not exceed 3 kcal/sq m/d 
and for 500 kcal/sq m/season. Fertilization caused 
a two-fold increase of daily plankton production 
and a two-to six-fold increase of seasonal plankton 
production in different lakes. An increase in pri- 
mary productivity was accompanied by: the degra- 
dation of oxygen conditions of lake hypolimnions; 
increases in oxidability; and an intensification of 
organic matter destruction. Chlorophyll a concen- 
trations before fertilization did not exceed 10 mi- 
crograms/L (ug/L), while after fertilizing it rose 
to 40 ug/L. Chlorophyll a percentages in the phy- 
toplankton biomass, and the daily quantity of as- 
similated chlorophyll, increased as well. Such fish- 
ery measures as macrophyte population declines, 
and regular fishing for several years also resulted 


in an increase of the lakes’ primary productivity. 
(Author’s abstract) 
W89-09817 


BACTERIAL DECOMPOSITION OF LEAVES 

FROM SELECTED WOODY PLANT SPECIES 

IN AN IRRIGATION CANAL IN EAST-SLO- 
VAKIAN LOWLANDS 


NOM KANALI NA VYCHODOSLOVENSKEJ 


NIZINE), 

Slovenska Akademia Vied, Bratislava (Czechoslo- 
vakia). 

P. Ferianc. 

Biologia (Bratislava) BLOAAO Vol. 43, No 7, p 
623-636, 1988. 4 fig, 5 tab, 17 ref. English summa- 
ry. 


Descriptors: *Biodegradation, *Decomposition, 
*Leaves, ‘*Irrigation canals, Organic matter, 
Poplar trees, Oak trees, Alder trees, Willow trees, 
Heterotrophic bacteria, Anaerobic digestion. 


After a year in the canal under anaerobic condi- 
tions, the loss of organic matter was 62.6% for 
poplar (Populus nigra), 46.9% from alder (Alnus 
glutinosa), 30.7% from oak (Quercus robur) and 
33.7% from willow (Salix alba) leaves. Deteriora- 
tion of leaves from all these plant species was 
accompanied by an increase in the number of colo- 
nies of heterotrophic bacteria under study as well 
as by changes in the pattern of morphological 
forms of bacteria. The dynamics of the bacteria 
were estimated based on the contents of easily 
mineralizing organic substances in individual leaf 
species. The deterioration rate and bacteria plate 
counts were not affected by either temperature or 
pH. (Lantz-PTT) 

W89-09818 


PRELIMINARY LIMNOLOGICAL CHARAC- 

TERIZATION OF 32 LAGOONS IN GUATA- 

MELA (CARACTERIZACION LIMNOLOGICA 

PRELIMINAR DE 32 LAGUNAS DE GUATE- 
), 


MALA 
Centro Agronomico Tropical de Investigacion y 
Ensenanza, Guatemala City. Proyecto Regional de 
Manejo de Cuencas. 

Diaz 


Revista de Biologia Tropical RBTCAP, Vol. 36, 
No. 1, p 115-122, 1988. 4 fig, 3 tab, 16 ref. English 
summary. 


Descriptors: *Lagoons, *Limnology, *Guatemala, 
Classification, Aquaculture, Statistical analysis, 
Climate, Geology, Monitoring, Water quality. 


A preliminary classification of 32 lagoons in Gua- 
temala, according to physical and chemical water 
characteristics (cluster analysis), is provided. The 
water chemistry showed great differences which 
were apparently independent of climate, elevation, 
geology, origin, soil and man’s actions. Statistical 
analysis defined groups of lagoons that are to be 
continuously monitored for further classification 
and potential aquaculture. (Author’s abstract) 
W89-09819 


LIMNOLOGY OF LAKE PETEN ITZA, GUATE- 
MALA (LIMNOLOGIA DEL LAGO PETEN 
ITZA, GUATEMALA), 

Centro Agronomico Tropical de Investigacion y 
Ensenanza, Guatemala City. Proyecto Regional de 
Manejo de Cuencas. 

M. B. Diaz. 


Revista de Biologia Tropical RBTCAP, No. 36, 
Vol. 1, p 123-127, 1988. 2 tab, 3 fig, 4 ref. English 
summary. 


Descriptors: *Flooding, *Limnology, *Lake Peten 
Itza, *Guatemala, Water chemistry, Lake stratifi- 
cation, Calcium, Sulfates, Algae, Water quality, 
Groundwater barriers. 


Since 1978, flooding caused by increasing of Lake 
Peten Itza water level, has been a serious problem. 
The lake is a warm monomictic type with a ther- 
mocline at about 20 m, and a maximum depth of 60 
m. This stratification lasts from February to No- 


vember. Chemical characteristics of the water 
from 1969 to 1985 were the subject of a prelimi- 
nary investigation, which indicated that: (a) calci- 
um doubled since 1975; and (2) other ions have 
remained constant. The increase in calcium was 
probably related to the plugging of the groundwat- 
er outflow, causing the increase in water level. 
Sulfate was the main anion. Lyngbya and Micro- 
cystis were the dominant algae in both 1969 and 
1983. (Author’s abstract) 

W89-09820 


a STORAGE AND ALKALINITY TRENDS 
IN LAKES, 


Northwestern Univ., Evanston, IL. Dept. of Geo- 
logical Sciences. 

For primary bibliographic entry see Field 2K. 
W89-09822 


BENTHIC NUTRIENT REMINERALIZATION 
AND OXYGEN CONSUMPTION IN THE 
COASTAL AREA OF HIROSHIMA BAY, 
Hiroshima Prefectural Research Center for Envi- 
ronmental Science (Japan). 

For primary bibliographic entry see Field 2L. 
W89-09831 


CIRCULATION OF PEDOGENIC AND AQUA- 
oars ORGANIC MATTER IN AN EUTRO- 
Geneva Univ. (Switzerland). Dept. of Inorganic, 
Analytical and Applied Chemistry. 

J. Zumstein, and J. Buffle. 

Water Research IAWPRC, Vol 23, No 2, p 229- 
239, 1989. 11 fig, 1 tab, 60 ref. 


Descriptors: *Limnology, *Cycling nutrients, 
*Lakes, *Eutrophic lakes, *Switzerland, *Organic 
carbon, Field tests, Soil organic matter, Aquagenic 
organic matter, Lake Bret, Runoff, Suspended 
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Measurements of total and dissolved organic 
carbon (respectively TOC and DOC), absorbance 
(A) and fluorescence (F) were used to characterize 
natural pedogenic (soil derived) and aquagenic 
(produced in lake) organic matter (NOM) in Lake 
Bret, Switzerland. Profiles were established and 
settling matter was collected in the center of the 
lake every 2-4 weeks from March to November 
1981. In addition, water samples were collected at 
1-2 week intervals at the lake inlet and outlet, in 
order to compute and compare the mass balances 
of pedogenic and aquagenic NOM. The results 
showed that NOM in lake water consisted mostly 
of pedogenic refractory matter (PROM), which 
originates from the leaching of soils and is brought 
into the lake by its effluent and runoff. The vari- 
ations in DOC, A and F in the river water indicate 
that leaching of PROM is strongly related to the 
amount of rainfall received by the watersheds the 
days preceding sampling. The NOM mass balances 
reveal that quasi totality of the aquagenic organic 
matter (AOM) not mineralized in the water 
column is lost by sedimentation, whereas about 
75% of PROM is eliminated at the outflow and 
does not sediment. Chemical analyses of settling 
matter suggested that the sedimenting NOM are 
mainly bound to clays and to Fe(III) hydroxides 
but very little to calcite, the precipitation of which 
probably only causes a dilution of other sediment- 
ing particles. (Author’s abstract) 
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From March 1985 till March 1986, physico-chemi- 
cal analyses, as well as qualitative and quantitative 
plankton studies, were performed on the surface 
water of Fort Merksem (Antwerp, Belgium). The 
water was slightly alkaline and well-buffered, beta- 
meso-ionic and medium hard. Concentration of 
chloride-ions, sulfates, ammonia nitrogen, nitrite, 
nitrate and dissolved orthophosphate were low as 
well as the values for biochemical and chemical 
oxygen demand. The dissolved oxygen showed 
seasonal fluctuations, as determined by a gen dee 
ment of blue-green algae. Important oxygen d 
cits occurred from October till December. 
plankton showed a pronounced periodicity an 
numerous successions of groups and species. The 
phytoplankton was numerically dominated by the 
Bacillariophyta, Chlorophyta and Cyanobacteria. 
Anabaena flos-aquae developed to considerable 
numbers in August. The zooplankton was charac- 
terized by high numbers of Rotifera and Cope- 
poda, and to a lesser extent by the Cladocera. On 
the basis of the chemical analyses and plankton 
composition, the water might be characterized as 
weakly to moderately eutrophic. As for limnosa- 
probity, the water was mesosaprobic. (Author’s 
abstract) 
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Biogenic silica concentration (BSi) in sediment 
cores from the Great Lakes was evaluated as an 
estimate of siliceous microfossil abundance. A sig- 
nificant linear relationship was found between 
measured BSi and diatom valve abundance for 
sediment cores from the Bay of Quinte, Lake On- 
tario, Lake Michigan and Lake Superior and be- 
tween measured BSi and diatom biovolume for 
Lake Erie, Lake Michigan, and Lake Superior but 
not for Lake Ontario. Diatom silica predicted from 
diatom species abundance and an estimated silica 
content per cell in the Lake Erie cores accounted 
for 117% and 103% of measured BSi, respectively. 
By contrast, predicted diatom silica could only 
account for 28% of measured BSi in the Lake 
Michigan core and only 25% in the Lake Superior 
core. A few large diatoms with a large silica con- 
tent per cell comprised a major portion of predict- 
ed diatom silica in all cores. The discrepancy be- 
tween chemically measured BSi and the silica pre- 
dicted from diatoms in the Lake Michigan and 
Lake Superior cores was partially due to the inabil- 
ity of the regression model, used to estimate 
diatom silica content, to account for different de- 
grees of silicification in the diatom assemblages 


from the more dissolved silica rich Lake Michigan 
and Lake Superior. (Author’s abstract) 
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A genetically engi plasmid, pPSA131, was 
used as a DNA detect homologous DNA 
in Escherichia coli HB101(pPSA131) after it was 
mixed with aquatic microorganisms from Lake 
Mead, Nevada, water samples. An isolate from the 
pLAFRI1 chromosomal library of Pseudomonas 
syringae Cit 7 was used to detect parent P. syrin- 
gae Cit 7 that had been mixed with Lake Mead 
water. E. coli(pPSA131) was kept in variously 
treated samples of lake water or buffer, and its 
survival was measured by viable cell counting on 
modified Luria-Bertani (LB) agar. Full strength 
LB agar proved better than 0.1 x LB agar at 
recovering E. coli(pPSA131) after survival in low- 
nutrient environments. Survival of  E. 
coli(pPSA131) remained high in filtered (0.22- 
micron pore size) lake water and salts buffer on 
both selective and nonselective agars but was 
lower in untreated lake water or lake water filtered 
with a 0.8-micron pore size membrane. Total re- 
coverable colonies grown on LB agar were higher 
when lake water was filter treated (0.8-micron 
pore size) than when lake water was untreated. 
Microorganisms recovered from lake water alone 
grew rapidly on nonselective media, probably be- 
cause of the ‘bottle effect.’ After being mixed with 
Lake Mead water, E. coli(pPSA131) and P. syrin- 
gae were detected by colony blotting with non- 
radioactively labeled DNA _ probes. E. 
coli(pPSA131) were recovered at three times 
during 48 h from variously treated samples of lake 
water and from a mixture with Lake Mead water 
organisms. Colonies were supported on either non- 
selective or selective agar for comparison. — 
cells were best detected when a combination of 
selection and DNA probing was used and when 
there was no competition with native lake micro- 
organisms. Only four colonies from Lake Mead 
were recovered on selective agar; when DNA 
probed, these colonies proved to be negative for 
the target sequence. (Author’s abstract) 
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The contribution of lignin to the formation of 
humic compounds was examined in different envi- 
ronments of the terrestrial-aquatic interface in the 
Garonne River valley in southwestern France. Al- 
poor soils and submerged or nonsubmerged river 

and pond sediments containing alder, poplar, or 
willow (C14-lignin)lignocelluloses were incubated. 


45 
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After a 49-day incubation period, 10-15% of la- 
beled lignins in alluvial soils was recovered as 
evolved C14-CO2. In nonsubmerged sediments, 
10% of the applied activity was released as C14- 
CO2, and in submerged sediments, only 5% was 
released after 60 days of incubation. In the differ- 
ent alluvial soils and sediments, the bulk of residual 
activity (70-85%) remained in the two coarsest- 
grain fractions (2,000 to 100 and 100 to 50 mi- 
crons). Only 2-6% of the residual activity of these 
two coarse fractions was recovered as humic and 
except in the case of alder (Ci4- 
lignin)lignocellulose, which had decomposed in a 
soil beneath alders. In this one 55% of 
the residual activity was extracted as humic sub- 
stances from the 2,000-to-100-micron fraction. 
Humic and fulvic acids represented from 6-50% of 
the residual activity in the finest-grain fractions (50 
to 20 and 20 to 0 microns). The highest percent- 
ages were obtained in soil collected beneath alders 
and in submerged pond sediment. The contribution 
of different groups of microorganisms, as well as 
nutrients and clay content, may influence humic 
substance formation in such environments. Physi- 
cal stability may also be an important factor for 
complex microbial activity involved in this proc- 
ess. (Author’s abstract) 
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The distribution of phosphorus in sediment and 
pore water was examined in an Arctic lake in 
which post-depositional migration of Mn and Fe 
results in metal oxide-enriched sediment zones. P 
concentrations within the sediment correlated with 
Fe concentrations, and the adsorption of inorganic 
P by Fe oxyhydroxides within oxic surficial sedi- 
ments limits sediment-water exchange of P. 
Porewater P concentrations increase in seducing 
sediments and a dissolution-diffusic 

mechanism results in P-enriched sediment zones. 
The mineral vivianite is thermodynamically fa- 
vored within the sediment and has been identified. 
The roles of authigenic mineral formation and ad- 
sorption in limiting pore water of concentrations 
are discussed. The rates of P cycling within the 
sediment are comparable to other rate terms in a 
whole lake P budget. (Author’s abstract) 
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Zn, Cd, Pb and Cu and ignition loss, Fe, Mn, Ni, 
Co, Mo, Zn, Cd, Pb and Cu concentrations were 
measured in interstitial waters and the dried sedi 
ments of Lake Kinneret, respectively. In interstitia 
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Group 2H—Lakes 


water Zn and Pb join the pathway of the Jordan 
River through the lake with highest concentrations 
in the northwestern part whereas Cu and Cd reach 
their highest concentrations in the southwestern 
and eastern parts of the lake which may be the 
effect of thermomineral spring waters. The same is 
due to the sediment dry weights where Fe, Mn, Ni, 
Co, Zn, Pb and Cu concentrations are similar to 
world-wide averages found in less polluted lakes. 
Cd and significant vertical stratifications could not 
be detected. Hallberg’s paleoredox parameter 
R=(Cu+Mo)/Zn applied to Lake Kinneret 
turned out to reflect the relative duration of the 
annual reducing and oxidizing periods as referred 
to by the sedimentation rate and by water regulat- 
ing or climatic events during the last 40 years 
(RP). Thus, it is suggested that RP is a general 
indicator for the long-term redoxchemical cycling 
in monomictic lakes performing regularly oxic and 
anoxic (H2S-bearing) conditions at the sediment- 
water interface. (Author’s abstract) 
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Diurnal change in the production of dissolved 
organic matter through algal excretion was exam- 
ined in a eutrophic lake, Lake Suwa, Japan. The 
ratios of excretion to the total (particulate and 
dissolved) photosynthetic production were in the 
range from 1.4 to 2.2% when short-term incuba- 
tions were used. The ratios of excretion increased 
from 1.5 to 7.8% in proportion to the duration of 
incubation in the daytime, when long-term (3-12 h) 
incubations were used. Molecular weight (MW) 
distributions of the extracellular products were es- 
timated by gel filtration. The results showed that 
low MW compounds (< 500 dalton) were the main 
component. The ratio of high MW compounds 
accounted for a small part of the total excreted 
compounds in the samples incubated for 3 h. How- 
ever, they showed an increase as the duration of 
incubation increased. This result indicates that spe- 
cific activity of high MW compounds was lower 
than that of low MW products. Thus, the excretion 
rate of high MW compounds could be underesti- 
mated when the specific activity of inorganic 
carbon was used for conversion from radioactivity 
to absolute carbon value. Ion exchange resin was 
also applied to characterize excreted organic com- 
pounds. Polysaccharides constituted the bulk of 
high MW compounds, whereas oligopeptides, free 
amino acids and organic acids were the main prod- 
ucts of low MW fractions. Turnover rate of dis- 
solved organic matter through algal excretion was 
calculated from the excretion rate and the ambient 
concentration of each organic compound. The 
rates ranged from 0.0013 to 0.03/h and high rates 
were obtained for low MW compounds. (Author’s 
abstract) 
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Aquatic insect emergence in three sampling sites of 
the Po River was examined for three years near 
Typha latifolia banks. The species found show a 


seasonal pattern of emergence that may shift in 
time and be of different quantity according to 
changes in the river, high water coinciding with a 
smaller number of emerging insects. Many species 
are temperature--and photoperiod-dependent, but 
the variability in peak emergence in different years 
suggests that the species are opportunistic. The 
spectrum of bottom grain-size and the percentage 
of organic matter content differ in the three sites. 
Some species, such as Harnischia angularis and 
Polypedilum acifer, require a moderate water 
speed and are more abundant in the first station, 
which has the highest water turnover and a larger 
percentage of sand. Other species, such as Tanypus 
punctipennis and Chironomus plumosus, tolerate 
low dissolved oxygen content and have maximum 
density in the second station, which has the highest 
organic matter content. The third site, which has 
intermediate characteristics for water speed and 
oxygen content, has a greater diversity of fauna. 
(Author’s abstract) 
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The physical and chemical conditions in Hartley 
Creek, a northeastern Alberta brownwater stream, 
are described for a two-year period and related to 
the composition of the Trichoptera species present. 
In 1976, when discharge was high, net-spinners 
(Hydropsyche species) were dominant in the rif- 
fles. In 1977, when discharge was substantially 
lower, the Trichoptera fauna in the riffles was 
dominated by algal piercers (Hydroptilidae spp.). 
In both years the pool communities were dominat- 
ed by Hydroptilidae spp. (Author’s abstract) 
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A graphic method of data analysis is used to dem- 
onstrate the influence of 5 environmental variables 
on the macroinvertebrates of the Upper Rhone 
River, France. Two seasonable variables, one 
strictly periodic (day length) and one less regular 
(water temperature) were studied. Hydrologic 
fluctuations, more or less aperiodic, are expressed 
by a weekly mean discharge and two smoothed 
variations of the mean discharge, the tendency 
discharge and the intermediate discharge. The 
combined fluctuations of these variables and the 
values from 62 taxa were observed over a 4-year 
period using artificial substrates. The overall tem- 
poral succession of the populations illustrated by 
correspondence analysis of fauna is closely corre- 
lated with tendency discharge fluctuations, with 
modulation by flooding. The primordial influence 
of the hydrological variables is emphasized. The 
fluctuations of these 5 physical variables are exam- 
ined against those of the 62 taxa by single-regres- 
sion and multiple-regression analysis, which leads 
to the graphic superimposition of the observed 
values to the best predicted combination of the 5 
variables. From these graphs, the temporal succes- 
sion not accounted for in the regression can be 
observed and the fauna/milieu relationships can be 
classified. (Author’s abstract) 
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The presence of humic substances in Chascomus 
pond and its affluents was investigated. The influ- 
ence of pH and ionic strength on the size of these 
polymeric substances was analyzed by gel filtra- 
tion. Intermolecular aggregation increases with in- 
creasing pH and can be attributed to humic acid- 
metal association. On the other hand, a decrease in 
size was observed with increasing ionic strength. 
The saline concentration of the sample has an 
influence on the chromatographic behavior when 
water is used as eluent. Chemical and biological 
parameters of limnological significance for samples 
from Chascomus pond and its affluent Valdez over 
a 12-month period indicated greater fluctuations in 
the Valdez. In contrast, the pond was more uni- 
form. Similar values were obtained for ionic com- 
position and salinity. However, a higher carbonate 
concentration was determined in the pond in ac- 
cordance with its higher alkalinity, evidenced by 
the pH values. Inorganic nutrients were more 
abundant in the Valdez, however, lower values 
were obtained for dissolved oxygen, suspended 
matter, and POC. In the pond, suspended matter 
caused a high turbidity, while in the Valdez, in 
spite of the brownish color of the water, it can be 
seen down to the bottom. Chlorophyll a, phaeo- 
phytin, and gross primary production are lower in 
the affluent than in the pond, as the latter is more 
eutrophic. The most significant difference between 
the Valdez and the pond is the content of soluble 
organic matter, responsible for the characteristic 
color of the water in the Valdez. The higher COD 
values and absorbances at 250 and 365 nm, param- 
eters with low standard deviation in comparison 
with others, account for it. (Sand-PTT) 

W89-09981 


MACROINVERTEBRATE COMMUNITY 
STRUCTURE AND CHEMISTRY OF AN OR- 
GANICALLY POLLUTED CREEK IN SOUTH- 
EAST QUEENSLAND, 

Department of Environment Conservation and 
Tourism, Brisbane (Australia). Div. of Environ- 
ment. 

For primary bibliographic entry see Field 5C. 
W89-09983 


NUTRIENT AND GILVIN' LEVELS IN 
WATERS OF COASTAL-PLAIN WETLANDS IN 
= AGRICULTURAL AREA OF WESTERN 
Murdoch Univ. (Western Australia). School of En- 
vironmental and Life Science. 

T. J. Wrigley, J. M. Chambers, and A. J. 

McComb. 

Australian Journal of Marine and Freshwater Re- 
search AJMFA4, Vol. 39, No. 5, p 685-694, 1988. 4 
fig, 3 tab, 34 ref. 


Descriptors: *Wetlands, *Coastal plains, *Nutri- 
ents, *Phosphorus, *Gilvin, *Phytoplankton, Con- 
ductivity, Light penetration, Particulate matter, 
Productivity, Australia. 


The Peel-Harvey catchment lies on a sandy coastal 
plain, largely cleared for agriculture, and drains 
into a eutrophic estuarine system. Sixty-eight wet- 
lands in the catchment had total P concentrations 
of 0.4-7.8 mg/l, the high values being attributed to 
agricultural activity. Conductivity was 150-8770 
microS/cm, pH 4.1-9.3. Waters contained high 
concentrations of gilvin, up to 262 g sub 400/m, 
with a mean E sub 4/E sub 6 ratio of 6.2. Particu- 
late material contributed little to light absorption at 





lower wavelengths (400-450 mm) but governed 
absorbance at 600-700 nm. Wetlands with the larg- 
est concentrations of gilvin were located in the 
grey Bassendean sands, leachates from which had 
gilvin levels up to 748 g sub 440/m. No phyto- 
plankton blooms were observed, and it is suggested 
that high gilvin levels and the consequent reduc- 
tion in light penetration are important in maintain- 
ing low phytoplankton biomass in these lakes. The 
decomposition of littoral vegetation and the leach- 
ing of resultant organic material from the sandy 
soils appear to be the major sources of gilvin. 
(Author’s abstract) 
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The vertical distribution of the benthic fauna was 
studied at three sites on the Thomson River using a 
freeze-corer. Samples were taken over two years in 
early and late summer. At each site an average of 
72-84% of the fauna was found in the 0-10 cm zone 
of the river bed, 10-20% in the 10-20 cm zone and 
6-8% in the 20-30 cm zone; flooding at one site was 
followed by an increase in the depth to which the 
fauna penetrated. Surface percentage abundances 
were probably underestimated because of the in- 
ability of the corer to sample surface rocks and 
their fauna consistently and because the coring 
operation disturbs the surface fauna to some extent 
before it can be frozen. Nevertheless, the results 
indicate that in the Thompson River the majority 
of the fauna is within the depth range (0-10 cm) of 
a Surber sampler. (Author’s abstract) 
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erties, Radiation, Photosynthesis, Turbidity, Chlo- 
rophyll a, Secchi disks, Conductivity, Acidity, 
Australia. 


Gilvin was the main attenuator of photosyntheti- 
cally available radiation (PAR) in 26 freshwater 
coastal dune lakes, despite most being only slightly 
humic (range 0.000-27.866/m, median = 1.088/m). 
Most were also non-turbid (range 0.27-3.00 nephe- 
lometric turbidity units (NTU), median = 0.77 
NTU) and had low concentrations of chlorophyll a 
(range 0.212-15.869 microgram/1, median = 3.285 
microgram/1). Accordingly there was only slight 
to moderate attenuation of PAR in most lakes, the 
majority having mean downwelling vertical at- 
tenuation coefficients of less than 1.0/m. However, 
Secchi depths indicate that the lake waters were 
more transparent during this study than previously 
reported in the literature. The lakes were typically 
oligotrophic, acidic, and of low conductivity. Des- 
mids and Peridinium spp. dominated the phyto- 
plankton, although Dynobryon cylindricum and 
various Chlorococcales were also common. (Au- 
thor’s abstract) 

W89-09986 


ANTIBIOTIC-RESISTANT MODERATELY HA- 
LOPHILIC GRAM-NEGATIVE MOTILE RODS 
FROM HYPERSALINE WATERS, 


Granada Univ. (Spain). Dept. of Microbiology. 
J. Quevedo-Sarmiento, A. Del Moral, M. R. 
Ferrer, and A. Ramos-Cormenzana. 

Chemosphere CMSHAF, Vol. 17, No. 11, p 2233- 
2242, 1988. 1 fig, 3 tab, 31 ref. 


Descriptors: *Saline water, *Saline lakes, * Aquatic 
bacteria, *Antibiotics, Vibrio, Deleya, Pseudo- 
monas, Alteromonas. 


The resistances of 152 strains of moderately halo- 
philic bacteria isolated from hypersaline waters to 
14 antibiotics was investigated. The genera studied 
were Vibrio, Deleya, Alteromonas, and Pseudo- 
monas. Wide differences were found among the 
genera in the percentage of resistance to a particu- 
lar antibiotic. Within the same genera, the percent- 
age of resistance to different antibiotics also dif- 
fered greatly. In addition, most strains of particular 
bacteria genera exhibited similar responses to vari- 
ous antibiotics. The results suggest that similar 
mechanisms exist for the development of antibiotic 
resistance in the various genera. The highest inci- 
dence of resistance was to Chloramphenicol 
(100%), Tetracycline (100%), Kanamycin (100%), 
Streptomycin (88.3%), Lincomycin (99%), Genta- 
mycin (98.6%), Neomycin (92%), and Troleando- 
mycin (89.5%) whereas the lower levels of resist- 
ance were to Rifampicin (0%), Am (0.6%), 

illin (2%), and Cefotaxime (11.8%). 


UPTAKE, ELIMINATION AND TISSUE DIS- 
TRIBUTION OF DIETARY AND AQUEOUS 
CADMIUM BY RAINBOW TROUT (SALMO 
GAIRDNERI RICHARDSON) AND LAKE WHI- 
TEFISH (COREGONUS CLUPEAFORMIS MIT- 


CHILL), 

it of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 
For primary bibliographic entry see Field 5B. 
W89-10004 


EFFECT OF DISSOLVED ORGANIC MATTER 
FROM CANADIAN SHIELD LAKES ON THE 
BIOAVAILABILITY OF gy 
ODIBENZO-P-DIOXIN TO THE AMPHIPOD 
CRANGONYX LAURENTIUS, 

Department of Fisheries rg Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

For primary bibliographic entry see Field 5B. 
W89-10007 


SOME IMPACTS OF HUMAN ACTIVITIES ON 
TROUT, SALMO TRUTTA, POPULATIONS, 
Freshwater Biological Association, Windermere 
(England). 

wale bibliographic entry see Field 4C. 


GEOPHYSICAL LIMNOLOGY OF LAKE 
OGUTA IN SOUTHEASTERN NIGERIA WITH 
NOTES ON ITS POSSIBLE ORIGIN, 

Port Harcourt Univ. (Nigeria). Dept. ‘of Zoology. 
M. I. Odigi, and C. S. Nwadiaro. 

Hydrobiological Bulletin HYRUD9, Vol. 22, No. 
2, p 113-126, December 1988. 8 fig, 4 tab, 31 ref. 


*Lake sediments, Transparency, Water 

Water temperature, Thermal stratification, Con- 
ductivity, Seasonal variation, Geology, Pluvial pe- 
riods. 


Descriptors: *Lake Oguta, *Nigeria, *Limnology, 
depth, 


Lake Oguta is a relatively small, shallow fresh 
— body (flood season maximum surface area = 

2.48 sq km, maximum depth = 9.30 m), but the 
largest natural lentic system in southeastern Nige- 
ria. The maximum depth, surface water tempera- 
ture, Secchi-disk transparency, and conductivity 
varied seasonally with rainfall between May 1982 
and April 1983. The ranges for these parameters 
were, respectively: 7.0-9. ? m, 24-31 C, 0.61-4.0 m, 
and 8.6-16.5 microsiemens/cm. Weak, unstable 
thermal stratification developed ‘toward midday in 
the warmer months (April-August). The sediment 
particle size varied around the lake, with coarse, 
sandy shores and fine, silty clay in the deep, open 
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area. The sediment particle size variation is related 
to relief, transportation and depositional processes. 
The lake basin is a low-energy, aqueous continen- 
tal depositional environment. The origin of Lake 
Oguta is related to the Quaternary/Holocene Eur- 
asian glaciation, which correlated with the pluvials 
of the tropics. (Author’s abstract) 

W89-10029 


PRODUCTION RATE OF EICHHORNIA 
CRASSIPES . SOLMS IN RIVER 
GANGA WATER, 


Burdwan Univ. (India). Dept. of Botany. 


y logical Bulletin HYBUD9, Vol. 22, No. 
2, p 163-171, December 1988. 5 fig, 1 tab, 22 ref. 


Descriptors: *India, *Ganges River, *Water hya- 
cinth, *Primary productivity, Alkalinity, Transpar- 
ency, Nitrogen, Phosphorus, Seasonal variation, 
Monsoons, Tissue analysis. 


The production rate of Eichhornia crassipes was 
stimulated by water of the River Ganga (India) 
and by prevailing environmental conditions. It was 
highest in October (4.75 g/sq m/day) and was 
positively correlated with ammonia nitrogen and 
total phosphorus of the water but negatively corre- 
lated with total alkalinity and transparency. The 
average annual production of 14.13 tons/ha/yr is 
equivalent to the average production of 0.067 cua 
— phosphorus and 0.40 tons/ha/yr nitrogen. 
The concentrations of total P and total N of the 


ing - 7 
(See also W89-10032) (Author’s abstract) 
W89-10031 


EFFECT OF SEWAGE-ENRICHED RIVER 
GANGA WATER ON THE BIOMASS PRODUC- 
TION OF THE AZOLLA-ANABAENA COM- 
PLEX, 


Burdwan Univ. (India). Dept. of Botany. 
For primary bibliographic entry see Field 5C. 
W89-10032 


TROPHIC LEVEL ASSESSMENT OF PROFUN- 


Universita degli Studi ‘La Sapienza’, Rome (Italy). 
Dipt. di Biologia Animale e dell ‘Uomo 

M. Seminara, and M. Bazzanti. 

Hydrobiological Bulletin HYBUD9, Vol. 22, No. 
2, p 183-193, December 1988. 3 fig, 4 tab, 51 ref. 


Descriptors: *Artificial lakes, *Trophic level, 
*Midges, *Bioindicators, *Lake sediments, *Italy, 
Eutrophication, Lake Campotosto, Larval growth 
stage, Reservoirs, Feeding, Animal behavior, 
Water chemistry, Comparison studies. 


The profundal chironomids of the artificial Lake 
Campotosto (central Italy) were studied during the 
summer/early autumn of 1983 and 1984 to analyze 
their composition and community structure in rela- 
tion to the lake trophic level assessed by water 
chemical analysis. A total of about 2000 specimens 
belonging to 15 taxa were collected. Chironomus 
plumosus group and Tanytarsus spp. dominated in 
1983, and 1984, (504, respectively, showing a competitive 
probably due to the larval size. The 


appeared ‘ 

affected by the monotony of food, which seems to 
constitute the key factor in governing both the 
taxonomic and the trophic structure of the chiron- 
omid fauna. A clear discrepancy was observed 
between water chemistry data and the profundal 
chironomid analyses in the terms of trophic level 
assessment. Sediment exhibited eutrophicated con- 
ditions, whereas overlying waters indicated an oli- 
gotrophic status. (Author’s abstract) 

W89-10033 
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PALEOECOLOGY AND ENVIRONMENTAL 
ANALYSIS, 

Dow Chemical Co., Midland, MI. Health and En- 
vironmental Sciences. 

For primary bibliographic entry see Field 5B. 
W89-10047 


LONG-TERM HISTORY OF EUTROPHICA- 
TION IN WASHINGTON LAKES, 

Southern Illinois Univ. at Edwardsville. Dept. of 
Biological Sciences. 

For primary bibliographic entry see Field 5C. 
W89-10048 


USE OF SUBFOSSIL BENTHIC INVERTE- 
BRATES IN AQUATIC RESOURCE MANAGE- 


MENT, 

Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

For primary bibliographic entry see Field 5C. 
W89-10049 


TWO-HUNDRED-YEAR PH HISTORY OF 
WOODS, SAGAMORE, AND PANTHER LAKES 
IN THE ADIRONDACK MOUNTAINS, NEW 
YORK STATE, 

Maine Univ. at Orono. Dept. of Botany and Plant 
Pathology. 

For primary bibliographic entry see Field SB. 
W89-10050 


COMPARISON OF LAKE SEDIMENTS AND 
OMBROTROPHIC PEAT DEPOSITS AS 
LONG-TERM MONITORS OF ATMOSPHERIC 
POLLUTION, 

Maine Univ. at Orono. Dept. of Geological Sci- 
ences. 

For primary bibliographic entry see Field 5A. 
W89-10090 


REVIEW OF THE CRATER LAKE LIMNOLO- 
GICAL PROGRAMS, 

Oregon State Univ., Corvallis. Coll. of Forestry. 
G. L. Larson. 

IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. 1987. p 58-69, 4 tab, 38 ref, 
append. 


Descriptors: *Lakes, *Limnology, *Data collec- 
tions, *Water quality, *Monitoring, Crater Lake, 
Optical properties, Color, Water properties, Trans- 
parency, Paleolimnology, Volcanoes, Secchi disks, 
Phytoplankton, Chlorophyll, Trophic level, 
Aquatic life. 


A ten-year study of water quality in Crater Lake 
was mandated in 1982. Its main objective was to 
stress ecological relationships among trophic levels 
and environmental conditions to bring a more ho- 
listic approach to the baseline data. “tke study was 
instituted because park management and others 
perceived that lake clarity had declined and phyto- 
plankton composition had changed. Although data 
on water quality was generated as early as 1892, it 
was too variable to be used as baseline data. In 
addition to water quality parameters, zooplankton, 
benthos, and fish will be included in future studies. 
Sampling schedules are described in detail. (See 
also W89-10086) (Cassar-PTT) 

W89-10091 


LATE QUATERNARY CLIMATE, TECTON- 
ISM, AND SEDIMENTATION IN CLEAR 
LAKE, NORTHERN CALIFORNIA COAST 
RANGES. 

For primary bibliographic entry see Field 2J. 
W89-10137 


LATE QUATERNARY CLIMATE, TECTON- 
ISM, AND SEDIMENTATION IN CLEAR 
ee NORTHERN CALIFORNIA COAST 
Geological Survey, Menlo Park, CA. 

J. D. Sims. 

IN: Late Quaternary Climate, Tectonism, Sedi- 


mentation in Clear Lake, Northern California 
Coasts. Geological Society of America, Boulder, 
CO. 1988. p 1-8, 3 fig, 1 tab, 34 ref. 


Descriptors: *Paleohydrology, *Paleolimnology, 
*Lake basins, *Tectonics, *Lake sediments, *Cali- 
fornia, Geothermal studies, Seismology, Palynolo- 
gy, Stratigraphy, Sedimentolo; ternary 
Period, Dating, Thermal springs, Thermal conduc- 
tivity, Correlation analysis, Amino acids, Bioindi- 
cators, Pollen, Ostracods, Diatoms, Algae, Pine, 
Oak, Vegetation, Aquatic environment, Water 
—s Eutrophic lakes, Turbidity, Geologic 
tures. 


Clear Lake is located about 140 km north of San 
Francisco at an elevation of 404 m. It lies in a fault- 
bounded, seismically active valley north of The 
Geysers geothermal field, and is polymictic and 
eutrophic, with a seasonal thermocline. The lake 
has an average depth of 6 m, a surface area of 160 
square km, and is composed of three distinct 
basins. The geologic, tectonic, and biologic set- 
tings of Clear Lake combine to produce a natural 
laboratory for the study of geologic and ecologic 
processes during late Pleistocene and Holocene 
time. Tectonism and volcanism produced the inter- 
montane basin now partly occupied by Clear Lake, 
and their efforts are currently expressed as modern 
seismicity, active fault movements, The Geysers 
geothermal field, and numerous thermal gaseous 
springs in and around the lake. The lake basin lies 
near the ecotone between forests that are predomi- 
nantly pine and oak. This ecotone shifted in re- 
sponse to late Quaternary climatic changes, which 
resulted in differing vegetational cover surround- 
ing Clear Lake. The makeup of the different plant 
communities during those climatic variations may 
be read from the pollen content of sediments in 
Clear Lake. These sediments also contain the re- 
mains of lacustrine plants and animals that reveal 
conditions and changes of the lake itself through 
late Quaternary time. Aquatic plants such as algae 
and diatoms provide insight into stratigraphic suc- 
cession, age, and environmental history. 

such as ostracods give information about water 
chemistry, turbidity, and lake bottom conditions. 
The relative age of the sediments of Clear Lake 
may be determined by several graphic successional 
relationships. Absolute age-dating is accomplished 
by radiocarbon dating, amino acid racemization 
ratios, and tephrachronologic correlation. Addi- 
tional work on pollen spectra from Clear Lake 
cores may enable better correlations among the 
current cores and refinement of biostratigraphic 
detail, allowing the late Quaternary section of 
Clear Lake to become increasingly useful as a 
reference section of at least rovincial 
importance.(See also W89-10137) (Fish-PTT) 
W89-10138 


TECTONIC FRAMEWORK OF THE CLEAR 
LAKE BASIN, nanan cea 

Geological Survey, Reston, V. 

For primary bibliographic uae see Field 8E. 
W89-10139 


LATE gg ae DEPOSITS BENEATH 
LAKE, CALIFORNIA; PHYSICAL 

STRATIGRAPHY, AGE. AND PALEOGEOGRA- 

PHIC IMPLICATIONS, 

Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 2J. 

W89-10140 


DEPOSITIONAL ENVIRONMENTS OF THE 
CACHE, LOWER LAKE, AND KELSEYVILLE 
FORMATIONS, LAKE COUNTY, CALIFOR- 


NIA, 

Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 2J. 
W89-10141 


POLLEN ZONATION AND PROPOSED IN- 
FORMAL CLIMATIC UNITS FOR CLEAR 
ow CORES CL-73-4 AND CL- 


Geological Survey, Menlo Park, CA. 
For primary bibliographic entry see Field 2J. 


W89-10142 


CORRELATIONS OF THE CLEAR LAKE, 
pin ne ge CORE CL-73-4 POLLEN SE- 
QUENCE WITH OTHER LONG 
RECORDS, 

Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 2J. 
W89-10143 


DIATOM BIOSTRATIGRAPHY AND THE PA- 
LEOLIMNOLOGY OF CLEAR LAKE, LAKE 
COUNTY, CALIFORNIA, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 2J. 
W89-10144 


CLEAR LAKE, CALIFORNIA, OSTRACODE 
RECORD, 

Geological Survey, Denver, CO. 

R. M. Forester. 

IN: Late Quaternary Climate, Tectonism, Sedi- 
mentation in Clear Lake, Northern California 
Coasts. Geological Society of America, Boulder, 
CO. 1988. p 131-139, 1 fig, 18 ref, 1 append. 


Descriptors: *Lake basins, *Ostracods, *Geologic 
history, *California, *Cores, *Paleolimnology, 
*Paleoclimatology, Lake sediments, Geothermal 
studies, Paleohydrology, Palynology, Stratigra- 
phy, Sedimentology, ternary Period, Dating, 
Correlation analysis, Bioindicators, Pollen, Oak 
trees, Pine trees, Turbidity, Benthic environment, 
Anaerobic conditions, Solutes. 


Modern-day Clear Lake is a turbulent, turbid, per- 
manent, —- lake. oe is also a highly produc- 
tive fresh-water lake whose dominant solutes are 
Mg(+ +)+Ca(+ +)-HCO3(-). The lake has a di- 
verse and abundant limnetic community, yet has a 
depauperate benthic community. The benthic com- 
munity structure appears to be ecologically simple 
as the result of turbulence-induced substrate insta- 
bility coupled with unpredictable periods of anoxia 
induced by the oxygen-consuming organic matter. 
which are ubiquitous, largely benthic, 
environmentally sensitive, and diverse organisms, 
are represented in Clear Lake only by the nektic 
species Cypria ophtalmica. The substrate condi- 
tions provide adequate reason for the absence of 
most ostracods from the modern lake, but their 
absence in the fossil record suggests that the 
modern lacustrine environment existed in the past 
despite known climate changes. This seeming para- 
dox can be explained by considering the influence 
of various types on the climatic change on the 
lacustrine environment; certain types of climate- 
environmental changes would maintain a lacustrine 
environment unsuited to ostracods. These hypoth- 
esized climate-lacustrine environmental changes 
would favor the modern (Holocene) and other 
oak-dominated periods to be the warmest and 
driest in Clear Lake history, whereas the pine-TCT 
(Taxodiaceae, Cupressaceae, and Taxaceae) peri- 
ods would be cooler and wetter than today. The 
largely barren ostracod record, coupled with rare 
ostracod occurrences, would — a glacial-in- 
terglacial Clear Lake climatic history character- 
ized primarily by changes in the annual precipita- 
tion-evaporation budget. (See also W89-10137) 
(Author’s abstract) 
W89-10145 


CORRELATIONS AND AGE ESTIMATES OF 
ASH BEDS IN LATE QUATERNARY SEDI- 
MENTS OF CLEAR LAKE, CALIFORNIA, 
Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 2J. 
W89-10146 


RADIOCARBON CONTENT, SEDIMENTA- 
TION RATES, AND A TIME SCALE FOR CORE 
CL-73-4 FROM CLEAR LAKE, CALIFORNIA, 
Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 2J. 
W89-10147 





AMINO-ACID DIAGENESIS AND ITS IMPLI- 
CATION FOR LATE PLEISTOCENE LACUS- 
TRINE SEDIMENT, CLEAR LAKE, CALIFOR- 


NIA, 

Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 2J. 
W89-10148 


'ALEOCLIMA- 
IOGRAPHIC RE- 


Geological Survey, Menlo Park, CA. 
For primary bibliographic entry see Field 2J. 
W89-10149 


FISH EVOLUTION AND THE LATE PLEISTO- 
CENE AND HOLOCENE HISTORY OF CLEAR 
LAKE, CALIFORNIA, 

Sonoma State Univ., Rohnert Park, CA. 

J. D. Hopkirk. 

IN: Late Quaternary Climate, Tectonism, Sedi- 
mentation in Clear Lake, Northern California 
Coasts. Geological Society of America, Boulder, 
CO. 1988. p 183. 193, 4 fig, 4 tab, 50 ref. 


Descriptors: *California, *Cores, *Paleolimnology, 
*Fish, *Lake basins, *Geologic history, *Paleocli- 
matology, Lake sediments, Geothermal studies, Pa- 
leohydrology, Palynology, Stratigraphy, Sedimen- 
tology, Quaternary Period, Cenozoic Era, Holo- 
cene Epoch, Pleistocene Epoch, Spawning, Troph- 
ic levels, Benthic fauna, Perch, Correlation analy- 
sis, Bioindicators, Pollen, Oak trees. 


Clear Lake in Lake County, California, has an 
endemic fish fauna composed of five lake-adapted 
forms derived from lowland stream-adapted forms 
present in surrounding drainage basins. Two of the 
five endemic forms are extinct. The three remain- 
ing endemics maintain themselves despite the de- 
struction of sloughs and tule beds surrounding 
Clear Lake that are used for spawning and nursery 
areas. Trophic specializations of the endemic fishes 
indicate past selection for feeding on small benthic 
and pelagic invertebrates. The presence of fine 
particles in the substrate and the reduced activity 
of tributary streams for at least the past 10,000 
years are major hydrographic features contributing 
to the evolution of these trophic adaptations. Sub- 
fossil scales of the endemic Clear Lake tuleperch 
(Hysterocarpus traskii lagunae), present in three 
U.S. Geological Survey cores (CL-73-7, -6, and - 
8), removed from the bottom of Clear Lake in 1973 
were analyzed by for age and growth rate. Periods 
of increased scale growth were inferred to repre- 
sent warming of the lake. Comparison of the scale 
data with pollen data indicate that maximum scale 
growth (core CL-75-8) occurred at about 19 ka, or 
15 ka, during a cold interval. Fluctuations in scale 
density in cores CL-73-4 and CL-73-7, however, 
seem to follow fluctuations in oak pollen. It is 
therefore concluded that maximum-scale growth 
represents cool periods, whereas maximum-scale 
density represents warm periods in the history of 
the lake. During the period that maximum-scale 
growth occurred, Clear Lake basin may have also 
been closed off from surrounding basins and the 
lake enriched with nutrients. (See also W89-10137) 
(Author’s abstract) 

W89-10150 


SEISMICITY IN THE CLEAR LAKE AREA, 
CALIFORNIA, 1975-1983, 

Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 8E. 
W89-10151 


STATEWIDE cae OF AQUATIC ECOSYS- 
TEM CHEMISTRY; 1 

California State Dept. of Fish and Game, Rancho 
Cordova. Water Pollution Control Lab. 

For primary bibliographic entry see Field 5B. 
W89-10197 


AMMONIA DISTRIBUTION IN AND EXCRE- 
TION BY FISHES, 


— Columbia Univ., Vancouver. Dept. of Zo- 
ology. 

D. J. Randall, R. C. Russo, and R. V. Thurston. 
IN: Fate and Effects of Pollutants on Aquatic 
Organisms and Ecosystems. Proceedings of USA- 
USSR Symposium, Athens, Georgia, October 19- 
21, 1987. Report No. EPA/600/9-88/001, May 
1988. p 50-57, 36 ref. 


Descriptors: *Ammonia, *Fish, *Path of pollut- 
ants, *Excretion, Fate of pollutants, Fish physiolo- 
gy, Gills, Bioaccumulation. 


Ammonia is widely found in natural water systems 
in both ionized and un-ionized forms. This litera- 
ture review surveys research conducted on the 
conditions affecting ammonia concentrations in 
water, and the distribution of the compound in fish 
tissue. A discussion of ammonia excretion with 
emphasis on removal across fish gills is included. 
Elevated environmental ammonia levels reduce ex- 
cretion, resulting in ammonia accumulation in the 
body of the fish with deleterious consequences. 
(See also W89-10262) (Author’s abstract) 
W89-10267 


EFFECT OF AMMONIUM IONS ON MINER- 
AL EXCHANGE IN FRESHWATER FISH AND 
CRUSTACEANS, 

Akademiya Nauk SSSR, Borok. Inst. Biologii 
Vnutrennykh Vod. 

For primary bibliographic entry see Field 5C. 
W89-10268 


BUFFER CAPACITY OF FRESHWATER ECO- 
SYSTEMS FOR HEAVY METALS AND HY- 
DROBIOLOGICAL PARAMETERS DETER- 
MININ 


GIT. 
Hydrochemical Inst., Rostov-na-Donu (USSR). 
For primary bibliographic entry see Field 5B. 
W89-10272 


COMMUNITY RESPONSE OF AQUATIC OR- 
GANISMS TO PESTICIDE STRESS, 

Wisconsin Univ.-Superior. Center for Lake Superi- 
or Environmental Studies. 

For primary bibliographic entry see Field 5C. 
W89-10273 


THEORETICAL AND METHODOLOGICAL 
ASPECTS OF MODELING LACUSTRINE ECO- 
SY: 


STEMS, 
Hydrochemical Inst., Rostov-na-Donu (USSR). 
A. A. Matveyev, A. M. Nikanorov, Y. A. 
Dombrovskiy, and V. V. Selytin. 
IN: Fate and Effects of Pollutants on Aquatic 
Organisms and Ecosystems. Proceedings of USA- 
USSR Symposium, Athens, Georgia, October 19- 
21, 1987. Report No. EPA/600/9-88/001, May 
1988. p 133-152, 3 fig, 1 tab. 


Descriptors: *Mathematical models, *Ecosystems, 
*Lakes, *Lacustrine environment, Model studies, 
Simulation analysis, Lake Baykal, Theoretical anal- 
ysis, Lake Sevan. 


A broad range of ecosystem water models are 
currently utilized from the simplest inlet-outlet 
models that include empirically selected relation- 
ships, to cumbersome models that have dozens and 
even hundreds of variable simulation sy In 
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Hydrochemical Inst., Goskomhydromet, USSR. 
For primary bibliographic entry see Field 7B. 
W89-10276 


‘AL, AND EC- 
TION OF KES- 
TERSON RESERVOIR. ANNUAL REPORT: 
— 1, 1986 THROUGH SEPTEMBER 30, 


HYDROLOGICAL, GEOCHEMIC. 
OLOGICAL CHARACTERIZA’ 


California Univ., Berkeley. Earth Sciences Div. 
For primary bibliographic entry see Field 5B. 
Ww39-10281 


WOOD STORKS OF THE BIRDSVILLE 
COLONY AND SWAMPS OF THE SAVANNAH 
RIVER PLANT: 1986 ANNUAL REPORT, 
Savannah River Ecology Lab., Aiken, SC. Div. of 
Stress and Wildlife Ecology. 

For primary bibliographic entry see Field 6G. 
W89-10384 


CHRONOLOGY OF DIVING ACTIVITIES AND 
UNDERGROUND SURVEYS IN DEVILS HOLE 
AND DEVILS HOLE CAVE, NYE COUNTY, 
NEVADA, 1950-86, 

peng a Survey, Carson City, NV. Water Re- 
sources 

For a Se bibliographic entry see Field 7B. 
W89-10408 


AL MAXIMUM AND MINIMUM LAKE 
LEVELS FOR INDIANA, WATER YEARS 1942- 


85, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Di 

K. K. Seaton 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $55.25, microfiche $4.00. USGS Water Open- 
File Report 88-331, 1988. 363p, 6 fig, 1 tab, 4 ref. 


Descriptors: *Lakes, *Lake storage, *Indiana, 


*Hydrologic data | Legal levels, Drainage areas, 
Lake-leve 


Indiana has many natural and manmade lakes. 
Lake-level data are available for 217 lakes. These 
data were collected during water years 1942-85 by 
use of staff gages and, more recently, continuous 
recorders. The period of record at each site ranges 
from 1 to 43 years. Data from the lake stations 
have been compiled, and maximum and minimum 
lake levels for each year of record are reported. In 
addition to annual maximum and minimum lake 
levels, each lake station is described by gage loca- 
tion, surface area, drainage area, period of record, 
datum of gage, gage type, established legal level, 
lake level control, inlets and outlets, and extremes 
for the period of record. (USGS) 

W89-10451 
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PATTERNS OF PLANT SPECIES RICHNESS 
ALONG RIVERBANKS, 
Umea Univ. (Sweden). Dept. of Ecological 


Botany. 
C. Nilsson, G. Grelsson, M. Hohansson, and U. 





selecting a particular mathematical method for de- 
scribing a system and obtaining the desired degree 
of model resolution, the researcher is guided by the 
purpose of the modeling effort, the available data, 
and the technical capabilities of each model. Since 
such a choice is largely subjective, this work exam- 
ines some of the means of reducing this subjectiv- 
ity by identifying methods that facilitate an a priori 
evaluation of the required area, the di i 
and degree of detail. Also discussed are some 
standardized quantitative analysis processes for 
ecosystems such as Lake Baikal and Lake Sevan. 
(See also W89-10262) (Lantz-PTT) 

W89-10274 


REMOTE MONITORING OF ECOLOGICAL 
CONDITION OF AQUATIC ECOSYSTEMS, 
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Ecology ECOLAR, Vol. 70, No. 1, p 77-84, Feb- 
ruary 1989. 3 fig, 1 tab, 61 ref. 


Descriptors: *Species diversity, a vegeta- 
tion, *Rivers, *Stream banks, *Plant populations, 
Vensation establishment, Sweden, Substrates, 
Aquatic environment, Seasonal variation, Distribu- 
tion patterns, Paticle size. 


Bank vegetation between the spring high-watcr 
level and the summer low-water level along two 
rivers in northern Sweden was studied. The hy- 
pothesis that natural and ruderal species would 
show different downstream patterns of species 
richness was tested by sampling species composi- 
tion and environmental variables along 200 m long 
stretches of riverbank, 10 km apart. Natural pg 
richness was highest in the midreaches 
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rivers, whereas ruderal species showed a signifi- 
cant, monotonic increase donwstream. There are 
no obvious mechanisms producing the quadratic 
pattern of natural species richness. The down- 
stream increase in ruderal species suggests a foun- 
dering or flooding effect depending on larger arti- 
ficial disturbances near the coast, but alternative 
explanations include variations in scour. Total spe- 
cies richness did not exhibit any interpretable 
downstream patterns. The only factors significant- 
ly correlated with total species richness along both 
rivers were substrate heterogeneity and substrate 
fineness. Total species richness increased with sub- 
strate hetrogeneity and was at maximum at inter- 
mediate levels of substrate fineness. This suggests 
that co-occurrence of natural and ruderal species is 
most likely where substrate types are numerous 
and dominant substrate particle size intermediate. 
(Author’s abstract) 

Ww 


CHEMICAL CHANGES IN SIMULATED RAIN- 
DROPS FOLLOWING CONTACT WITH 
LEAVES OF FOUR BOREAL FOREST SPE- 


CIES, 

Toronto Univ. (Ontario). Dept. of Botany. 
For primary bibliographic entry see Field 5B. 
W89-09375 


RAINFALL INTERCEPTION BY BRACKEN IN 
OPEN HABITATS: RELATIONS BETWEEN 
LEAF AREA, CANOPY STORAGE AND 
DRAINAGE RATE, 

London Univ. (England). Dept. of Geography. 
J. I. Pitman. 

Journal of Hydrology JHYDA7, Vol. 105, No. 3-4, 
p 317-334, February 28, 1989. 4 fig, 5 tab, 42 ref. 
NERC Grant GR3/3451. 


Descriptors: *Interception loss, *Rainfall, *Mathe- 
matical models, *Canopy, *Bracken, *Simulation 
analysis, Habitats, Throughfall, Optimization, 
Drainage, Leaves, Hydrologic budget, Vegetation 
effects, Remote sensing. 


A rainfall simulator has been used to investigate 
how the free throughfall coefficient p, canopy 
storage C, and drainage rate, D(s), of bracken 
varies with projected leaf area index (LAI) over a 
LAI range of 0.4 to 5.88. For field canopies p was 
found to be a simple exponential function of LAI. 
Measured maximum water storage, C(max) was 
related to LAI by C(max)=0.467(+ or-0.004)LAI. 
Attempts to relate the measured storage and drain- 
age rate using the modified Rutter drainage func- 
tion and the recently proposed Calder drainage 
model were unsuccessful, primarily because both 
assume zero drainage at zero C. The experimental 
data show that C always has some positive value 
C(min) when drainage from the canopy ceases. 
C(min) was related to LAI by C(min)=(0.156+ or- 
0.004)LAI, and is smaller than reported values. 
Two new asymptotic drainage functions were 
fitted to the data, using optimization with excellent 
results. Optimizations of the two new equations for 
each eaperiment showed that the values C(min), K 
(a constant) and A (a constant) were simple func- 
tions of LAI. Thus both empirical expressions 
could be expressed as simple functions of LAI and 
storage, and hence generalized over the complete 
LAI range. Model (I) explained > 90% of the 
variance of D(s) over the LAI range 0.4 to 5.88. If 
remote sensing techniques are used to obtain values 
of LAI, the functions presented have wide applica- 
bility to bracken growing in open habitats. (Au- 
thor’s abstract) 

W89-09484 


REUSE OF DRAINAGE WATER FOR IRRIGA- 


PROCEDURES, AND CROPPING RESULTS, 
Agricultural Research Service, Riverside, CA. Sa- 
linity Lab. 


For oy bibliographic entry see Field 3C. 
W89-09: 


EFFECTS OF HYDROSTATIC PRESSURE AND 
IRRADIANCE ON TWO SUBMERGED 


AQUATIC PLANTS: AN EXPERIMENTAL 
STUDY 


Barcelona Univ. (Spain). Dept. de Ecologia. 
For primary bibliographic entry see Field 2H. 
W89-09528 


EFFECTS OF SOIL TEMPERATURE AND 
WATER ON MAIZE ROOT GROWTH, 

Purdue Univ., Lafayette, IN. Dept. of Agronomy. 
S. A. Barber, A. D. Mackay, R. O. Kuchenbuch, 
and P. B. Barraclough. 

Plant and Soil PLSOA2, Vol. 111, No. 2, p 267- 
269, October 1988. 5 fig, 4 ref. 


Descriptors: *Corn, *Plant growth, *Root devel- 
opment, *Nutrient uptake, *Phosphorus, *Potassi- 
um, *Plant physiology, *Soil water, *Soil tempera- 
ture, Precipitation, Evapotranspiration, Mathemat- 
ical model, Root distribution. 


The growth and rate of nutrient uptake of maize 
(Zea mays) were investigated using a mathematical 
model which combines the rate of increase in root 
surface area, the kinetics of nutrient uptake as 
affected by nutrient concentration in the soil solu- 
tion, and the rate of supply of nutrients from the 
soil to the root by mass flow and diffusion. The 
data indicate that under the climate conditions at 
Lafayette, Indiana, the primary factor affecting 
root distribution during the first 4-6 weeks of 
growth is soil temperature. Soil water then be- 
comes the principal factor regulating root growth 
and distribution since soil temperature in the 0-to 
20-cm layer is high enough for near maximum root 
growth rate. Precipitation during the 4 weeks prior 
to anthesis is usually less than evapotranspiration 
so that the soil water content decreases. Since 
reduction starts from the surface, the primary re- 
duction is in the upper layers which contain most 
of the available P and K. Root distribution in the 
soil at anthesis was measured in 9 separate years. 
Root density in the 0- to 15-cm layer was highly 
correlated with precipitation occurring during the 
three weeks prior to anthesis. This indicates that 
soil water level was the primary factor affecting 
root growth rate. Soil temperature affects root 
growth more in the deeper soil layers. The major 
difference among the 9 years was in the tempera- 
ture during the first few weeks after planting. Root 
growth is more sensitive to the range of soil tem- 
peratures occurring at this time. With increased 
heat applied to the soil as the season progressed, 
roots grew deeper since the deeper soil layers 
became warm enough for more rapid root growth. 
There was no relation between temperature and 
root density in the 0-to 15-cm layer because soil 
water level had the greater impact. Temperature 
even with no soil water variable had the greatest 
effect at 60-to 75-cm because there was little varia- 
tion in the water content of this layer with year at 
this stage of growth. In other soils with differing 
climate differences from these observations would 
probably occur. (Sand-PTT) 

W89-09584 


INFLUENCE OF HYDROLOGICAL FLUCTUA- 
TIONS ON THE GROWTH AND NUTRIENT 
DYNAMICS OF PHALARIS ARUNDINACEA L. 
IN A RIPARIAN ENVIRONMENT, 

Centre National de la Recherche Scientifique, 
Toulouse (France). Centre d’Ecologie des Res- 
sources Renouvelables. 

O. Conchou, and E. Fustec. 

Plant and Soil PLSOA2, Vol. 112, No. 1, p 53-60, 
November 1988. 10 fig, 2 tab, 36 ref. 


Descriptors: *Bank stabilization, *Erosion control, 
*Riparian vegetation, *Plant growth, *Plant physi- 
ology, *Cycling nutrients, Nitrogen, Phosphorus, 
Potassium, Carbon, Phalaris, Seasonal variation, 
Roots, Rhizomes, Primary productivity, Water 
table, France, Wastewater treatment. 


Seasonal changes in aboveground and below- 
ground tissues of Phalaris arundinacea were stud- 
ied in a population colonizing an ancient meander 
of the Garonne river (France) submitted to impor- 
tant fluctuations of the permanent water table. 
Waterlogged conditions in spring stopped the 
growth of rhizomes and promoted the transloca- 
tion of nutrient to the shoots. The early senescence 
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of plants after flowering could be related to the 
withdrawal of the water table. It was characterized 
by a distribution of nutrients in belowground tis- 
sues and a release in litter and soil. Aerated condi- 
tions in late summer permitted the growth of be- 
lowground tissues. At this time a partition of re- 
sources between aboveground and belowground 
biomass of a new generation of plants was ob- 
served. Rising water and decreasing temperatures 
in winter induced the death of aboveground parts. 
Reconstitution of nutrient stocks in rhizomes and 
losses by leaching then occurred. This strategy has 
led to considerations of using P. arundinacea in 
wastewater treatments, for stabilization of river 
banks against erosion, and for revegetation of allu- 
vial areas disturbed by dams or embankments. 
(Sand-PTT) 

W89-09585 


STOMATAL RESPONSE TO LEAF WATER PO- 
TENTIAL IN ALMOND TREES UNDER DRIP 
IRRIGATED AND NON-IRRIGATED CONDI- 
TIONS, 

Centro de Edafologia y Biologia Aplicada del 
Segura, Murcia (Spain). 

For primary bibliographic entry see Field 3F. 
W89-09586 


RHIZOBIUM NODULATION IN PROSOPIS 
JULIFLORA SEEDLINGS AT DIFFERENT IR- 
RIGATION LEVELS IN EASTERN KENYA, 
Helsinki Univ. (Finland). Dept. of Silviculture. 

For primary bibliographic entry see Field 3F. 
W89-09587 


GROWTH AND DEVELOPMENT OF MAXI- 
PAK WHEAT AS AFFECTED BY SOIL SALINI- 
TY AND MOISTURE LEVELS, 
Agriculture and Water Resources Research 
Centre, Baghdad (Iraq). Dept. of Soil and Land 
Reclamation. 

For primary bibliographic entry see Field 3F. 
W89-09588 


NITROGENASE ACTIVITY OF BLUE-GREEN 
ALGAE ON SEASONALLY FLOODED SOILS 
IN BANGLADESH, 

Durham Univ. (England). Dept. of Biological Sci- 
ences. 

J. A. Rother, and B. A. Whitton. 

Plant and Soil PLSOA2, Vol. 113, No. 1, p 47-52, 
January 1989. 5 tab, 12 ref. U.K. Overseas Devel- 
opment Administration contracts R3630 and 
R3983, Commission of the European Communities 
contract TSD-A.207. 


Descriptors: *Floodwater, *Rice, *Cyanophyta, 
*Soil algae, *Nitrogen fixation, Enzymes, Nitro- 
genase, Bangladesh. 


Blue-green algal communities formed an extensive 
cover on soils at 5 deepwater rice-growing loca- 
tions in Bangladesh during the month before the 
arrival of floodwater. The principal taxa were An- 
abaena, Cylindrospermum, Lyngbya, Microcoleus, 
Nostoc, Porphyrosiphon notarisii, Scytonema mi- 
rabile and Tolypothrix byssoidea. One of two loca- 
tions studied after the floodwaters had receded 
also had an extensive cover, mainly Scytonema 
mirabile. Nitrogenase activity assayed at mid-day 
was from one to three orders of magnitude higher 
per unit area of community than bare soil. Nostoc 
showed higher activity than Tolypothrix, whether 
expressed per unit area or biomass. Whole field 
estimates of nitrogen fixed by blue-green algal 
communities during the pre-flood period ranged 
from 1.0 to 10.2 kg N/ha. Much of this is probably 
not recycled until floodwaters cover the fields. 
However, nitrogen fixed after floodwaters have 
receded is probably recycled due to ploughing. 
(Author’s abstract) 

W89-09589 


EFFECT OF SALINITY STRESS ON DEVEL- 
OPMENT OF PYTHIUM BLIGHT IN AGROS- 
TIS PALUSTRIS, 

Arizona Univ., Tucson. Dept. of Plant Pathology. 





For primary bibliographic entry see Field 3C. 
W89-09631 


IRRIGATION WATER AS A SOURCE OF INO- 
CULUM OF SOFT ROT ERWINIAS FOR 
AERIAL STEM ROT OF POTATOES, 

Oregon State Univ., Corvallis. Dept. of Botany 
and Plant Pathology. 

For primary bibliographic entry see Field 5B. 
W89-09632 


INFLUENCE OF FREQUENCY AND DURA- 
TION OF FURROW IRRIGATION ON THE 
DEVELOPMENT OF PHYTOPHTHORA ROOT 
ROT AND YIELD IN PROCESSING TOMA- 
TOES, 

California Univ., Davis. Dept. of Plant Pathology. 
For primary bibliographic entry see Field 3F. 
W89-09633 


INDICES OF PRIMARY PRODUCTIVITY IN 
FERTILIZED VERSUS NON-FERTILIZED 
LAKES IN THE VOLOGDA REGION (PER- 
VICHNAYA PRODUKTSIYA I DRUGIE BIO- 
pt gael POKAZATELI UDO- 
BRENNYKH NEYDOBRENNYKH OZER 
LOSKO-AZATSKOI GRUPPY), 
Ecological Institute of the Volga Basin, A.K. 
Nauk, Togliatti, Russia. 
For primary bibliographic entry see Field 2H. 
W89-09817 


RESPONSES OF A CAM PLANT TO 
DROUGHT AND RAINFALL: CAPACITANCE 
AND OSMOTIC PRESSURE INFLUENCES ON 
WATER MOVEMENT, 

California Univ., Los Angeles. Dept. of Biology. 
P. J. Schulte, and P. S. Nobel. 

Journal of Experimental Botany JEBOA6, Vol. 40, 
No. 210, p 61-70, January 1989. 11 fig, 1 tab, 22 ref. 
DOE Contract DE-FCO3-87-ER60615 and NSF 
Grant BSR-88-02237. 


Descriptors: *Moisture stress, *Desert plants, 
Agave, Drought, Rainfall, Transpiration, Osmotic 
pressure, Plant water potential, Soil water, Plant 
physiology, Crassulacea, Acid metabolism. 


Daily and seasonal patterns in water flow and 
water potential were investigated for the Crassula- 
cean acid metabolism (CAM) succulent Agave de- 
serti during an extended summer drought and for a 
period following rainfall. Field measurements of 
transpiration and of osmotic pressure changes over 
selected 24 hr periods were used as input variables 
for a computer model of water flow that was based 
on an electrical circuit analog of the whole plant. 
Parameters such as root resistance and tissue ca- 
pacitance also were varied to reflect the effects of 
changing plant and soil water status. The model 
predicted internal water flow and water potential 
during the drought cycle and was used to assess 
the role of tissue osmotic properties in water 
uptake from the soil and in internal water redistri- 
bution. For plants under wet soil conditions, 55% 
of the night-time transpiration was derived from 
water storage, this storage being recharged during 
the day. As drought progressed, transpiration and 
the nocturnal increase in osmotic pressure de- 
clined, although the osmotic pressure itself in- 
creased. The difference in osmotic pressure be- 
tween the water storage tissue and the chlorenchy- 
ma cause a net flow of water into the chlorenchy- 
ma after 3 weeks of drought, thereby increasing 
chlorenchyma turgor pressure. Simulations also in- 
dicated that a large increase in root resistance must 
occur to prevent substantial water loss from the 
plant to the dry soil. After rainfall, recharge of 
plant water storage was complete within one 
week, although full recovery in the amplitude of 
daily osmotic pressure variations took longer. (Au- 
thor’s abstract) 

W89-10038 


TOLERANCES OF PLANTS TO DROUGHT 
AND SALINITY IN THE WESTERN UNITED 
STATES, 

Geological Survey, Sacramento, CA. Water Re- 
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FLUXES OF INORGANIC NITROGEN 
IMENTS AND WATER IN A 


TWEEN SED 

CORAL REEF LAGOON, 
Environmental Monitoring and Support Lab.-Cin- 
cinnati, OH. 

R. Johnstone, K. Koop, and A. W. D. Larkum. 
Proceedings of the Linnean Society of New South 
Wales PLSWAQ, Vol. 110, No. 4/4, p 219-227, 
1988/89. 5 fig, 1 tab, 32 ref. 


Descriptors: *Volatile organic compounds, *Meas- 
uring instruments, *Water analysis, *Fluctuations, 
*Nitrogen, *Sediments, *Reefs, *Lagoons, Nutri- 
ents, Nitrification, Denitrification. 


Lagoon sediments of coral reefs are potentially 
important sites of nutrient regeneration. Profiles of 
ammonium within sediments at One Tree Island, 
southern Great Barrier Reef, showed strong gradi- 
ents with values as high as 50 microg/atoms 
NH4(+)-N/L at 15 cm depth decreasing to around 
8 microg atoms/L just below the surface. Gradi- 
ents of NO3(-)/NO2(-) also existed but concentra- 
tions were much lower than for ammonium, rang- 
ing from undetectable levels to approximately 8 
microg atoms/1. Overlying waters c’ 

ly have low to undetectable levels of dissolved 
ammonium or nitrate/nitrite. Nutrient profiles 
were examined in the top 0-10 cm of two sediment 
types and despite strong concentration gradients, 
no efflux of NH4({+) ions or NO3(-)/NO2(-) ions 
were observed from the sediments into the water 
column. In experiments where the water under 
domes was artificially enriched with ammonium 
chloride to maximum sediment concentrations (50 
microg atoms NH4(+)-N/]), rapid uptake of 
NH4(+)-N by sediments was shown to occur. 
Microbial processes such as nitrification, denitrifi- 
cation and ammonium utilization by psammolithic 
algae in the uppermost layers of sediment may be 
responsible for the observed phenomena. (Author’s 
abstract) 

W89-09293 


STATISTICAL SELF-SIMILARITY IN RIVER 
NETWORKS PARAMETERIZED BY ELEVA- 
TION, 

Mississippi Univ., University. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2E. 
W89-09320 


INTERPRETATION OF OXYGEN AND 
SULFUR ISOTOPES FROM DISSOLVED SUL- 
FATES IN TILLS OF SOUTHERN ALBERTA, 
CANADA, 

National Water Well Association, Dublin, OH. 
For primary bibliographic entry see Field 2K. 
W89-09329 


CHARACTERISTICS OF SEDIMENT LOADS 
IN ONTARIO STREAMS, 

Guelph Univ. (Ontario). ‘School of Engineering. 
W. T. Dickinson, and D. R. Green 

Canadian Journal of Civil Engineering CJCEB8, 
Vol. 15, No. 6, p 1067-1079, December 1988. 8 fig, 
4 tab, 36 ref. 


Descriptors: *Ontario, *Canada, *Water pollution 
sources, *Path of pollutants, *Streams, *Suspended 
sediments, *Ontario, *Sediment load, Sediment 
transport, Erosion, Land use, Seasonal variation, 
Rill erosion, Sheet erosion. 


A literature review and data analysis were per- 
formed regarding suspended stream sediments in 
southern Ontario, highlighting knowledge and 
identifying gaps with reference to stream loadings, 
seasonal and areal variability, extreme events, 
sources of sediments, and sediment and water qual- 
ity. The quantity of sediment transported in Ontar- 
io streams is generally not of major proportion or 


of major significance. Daily loads follow a distinc- 
tive seasonal pattern, the bulk being transported 
during the spring period. Sediment transport in the 
province is an event-oriented process with a large 
percentage of the load moving in a small percent- 
age of time. Extreme events transport a significant 
portion of the total suspended load, but so also do 
annual peak events. The bulk of the load emanates 
from sheet and rill erosion in cropland areas, and 
areal variability in loads can be related to land use 
and surface soil conditions. Suspended sediment 
has been documented to be both a pollutant carrier 
or source of contamination and a sink or trap for 

pollutants such as phosphorous, organic com- 
ane pesticides, and heavy metals. (Author’s 


LIMNOLOGICAL MEASUREMENTS OF NI- 
TRATE GRADIENTS IN THE LITTORAL AND 
PROFUNDAL SEDIMENTS OF A MESO-EU- 
TROPHIC LAKE (LAKE VECHTEN, THE 


NETHERLANDS), 

Limnologisch Inst., Nieuwersluis (Netherlands). 
For primary bibliographic entry see Field 2H. 
W89-09424 


LARGE BEDFORMS AND ASSOCIATED HY- 
DRAULIC CONDITIONS WITHIN MICROTI- 
DAL-INLET CHANNELS, SOUTHERN GULF 
OF ST. LAWRENCE, CANADA, 

McMaster Univ., Hamilton (Ontario). Dept. of Ge- 
ography. 

For primary bibliographic entry see Field 2L. 
W89-09435 


LATE WINTER-EARLY SPRING SEDIMENTA- 
RIVER, 


SOUTHEASTERN 

McGill Univ., Montreal (Quebec). Inst. of Ocean- 
ography. 

For primary bibliographic entry see Field 2L. 
W89-09436 


GEOMORPHIC IMPACT OF THE CATA- 
STROPHIC OCTOBER 1984 FLOOD ON THE 
PLANFORM OF SQUAMISH RIVER, SOUTH- 
WESTERN BRITISH COLUMBIA, 

Simon Fraser Univ., Burnaby (British Columbia). 
Dept. of Geography. 

For primary bibliographic entry see Field 2E. 
W89-09437 


SPATIAL AND TEMPORAL PATTERNS OF 
SUSPENDED-SEDIMENT YIELD IN THE SAS- 
KATCHEWAN RIVER BASIN, 

Saskatchewan Univ., Saskatoon. Dept. of Geogra- 
phy. 

P. E. Ashmore, and T. J. Day. 

Canadian Journal of Earth Sciences CJESAP, Vol 
25, No. 9, p 1450-1463, September 1988. 13 fig, 3 
tab, 30 ref. 


Descriptors: *Drainage area, *Catchment areas, 
*Suspended load, *Sediment yield, *Sediment con- 
centration, *Sediment rt, *Saskatchewan, 
*Canada, Temporal distribution, Drainage pat- 
terns, Prairies, Mountains, Streams. 


Long-term suspended-sediment concentration and 
load records are available for 23 Water Survey of 
Canada sediment-monitoring stations in the Sas- 
katchewan River basin, where the drainage areas 
range from 10 to > 300,000 sq km. Mean annual 
sediment yield is greatest in the western Alberta 
Plains along the Oldman and Red Deer rivers 
(over 100 t/sq km-yr) and tends to increase down- 
stream along the North and South Saskatchewan 
rivers until major reservoirs in Saskatchewan inter- 
vene. Average sediment concentration shows a 
pattern of variation similar to that of yield. Tempo- 
ral aspects of suspended-sediment transport vary 
along the drainage network. The range and skew- 
ness of the yield-duration and concentration-dura- 
tion curves are greater in the intermediate-size 
basins close to the Rocky Mountains and in two 
small basins with Prairie sources than they are in 
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the large Prairie streams with mountain sources 
and the glacier-fed upper North Saskatchewan 
River. Similarly, infrequent flows transport a 
larger proportion of the annual load in the smaller 
Foothills and western Plains basins than in the 
large Prairie streams because of differences in 
drainage area and discharge regime. (Author’s ab- 
stract) 

W89-09440 


TURBULENCE OF SUS- 


MEASUREMENTS 
PENDED SOLIDS CONCENTRATION IN ES- 
ARIES, 


Birmingham Univ. (England). Dept. of Chemistry. 
J. R. West, and K. O. K. Oduyemi. 

Journal of Hydraulic Engineering (ASCE) 
JHENDS, Vol. 115, No. 4, p 457-474, April 1989. 
11 fig, 2 tab, 19 ref, append. 


Descriptors: *Turbulent flow, *Suspended solids, 
*Estuaries, *Sediment concentration, *Sediment 
transport, *Flow velocity, Sedimentation, Salinity, 
Fluctuations, Vertical flow. 


Measurements of turbulent fluctuations of horizon- 
tal and vertical components of velocity and of 
suspended solids concentration in the region of 
0.50 to 1.25 m above the bed have been made in 
the upper reaches of the Conwy and Tamar estu- 
aries (U.K.). The characteristics of the turbulence 
fluctuations of suspended solids concentration 
were found to be in some ways similar to those of 
the turbulent fluctuations of the horizontal and 
vertical components of velocity and salinity. The 
relative velocities are strongly dependent on rela- 
tive depth and particle gradient Richardson 
number. The intensity of the suspended solids con- 
centration fluctuations increases with the suspend- 
ed solids concentration vertical gradient. The mo- 
mentum and suspended solids flux correlation coef- 
ficients decrease with increasing gradient Richard- 
son number, with the vertical suspended solids flux 
correlation coefficient decreasing more rapidly 
than the horizontal suspended solids flux correla- 
tion coefficient. These effects are tentatively ex- 
plained by the concept of turbulent fluctuations 
being progressively replaced by wave-like fluctua- 
tions in stable conditions. (Author’s abstract) 
W89-09445 


HYDROLOGIC APPROACH TO PREDICTION 
OF SEDIMENT YIELD 

Kanazawa Inst. of Tech. (Japan). Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 7C. 
W89-09449 


BIOTURBATION, SEDIMENTATION AND 
SEDIMENT-WATER EXCHANGES, 

Dartmouth Coll., Hanover, NH. Dept. of Earth 
Sciences. 

For primary bibliographic entry see Field 5B. 
W89-09471 


SEDIMENTATION IN THE ILLINOIS RIVER 
VALLEY AND BACKWATER LAKES, 

Illinois State Water Survey Div., Champaign. 

N. G. Bhowmik, and M. Demissie. 

Journal of Hydrology JHYDA7, Vol. 105, No. 1-2, 
p 187-195, January 30, 1989. 3 fig, 1 tab, 9 ref. NSF 
grant BSR81-14563. 


Descriptors: *Sedimentation, *Sedimentation rates, 
*Illinois, *Water pollution control, Lake sedi- 
ments, Nonpoint pollution sources, Wetlands, 
Trace elements, Sediment load. 


The Illinois River valley has experienced a tremen- 
dous amount of sediment deposition in recent 
years. Many of the 53 or so backwater lakes along 
this major river have lost 30 to 100% of their 
capacity to sediment deposition. Peoria Lake, a 
bottomland lake, has lost 68% of its 1903 capacity, 
and upper Peoria Lake will eventually attain the 
appearance of an incised river with broad and 
shallow wetlands on both sides. On the average 
about 18.7 million metric tons of sediment is depos- 
ited annually over the entire river valley, with a 
deposition rate of 20.5-53.3 mm/yr. Recently im- 


plemented nonpoint source pollution control meas- 
ures are showing their impacts on the receiving 
bodies of water through substantially lower con- 
centrations of trace elements within the recently 
deposited sediment. (Author’s abstract) 

W89-09498 


GJIANG RIVER PLUME AND SUS- 
PENDED SEDIMENT TRANSPORT IN 
HANGZHOU BAY, 

National Bureau of Oceanography, Hangzhau 
(China). Second Inst. of Oceanography. 

S. Jilan, and W. Kan, " 

Continental Shelf Research CSHRDZ, Vol. 9, No. 
1, p 93-111, January 1989. 14 fig, 4 tab, 13 ref. 


Descriptors: *Changjiang River, *Estuaries, 
*China, *Bays, *Sediment transport, *Hydrog- 
raphy, *Suspended sediments, *Plumes, *River 
flow, Salinity, Siltation, Sediment sampler, Sedi- 
ment discharge, Particle size, Sediment distribu- 
tion, Deposition. 


Hangzhou Bay is situated immediately south of the 
mouth of Changjiang, the fourth largest river in 
the world in both water and sediment discharge. 
Synoptic and anchor-station observations of hy- 
drography and suspended sediment during July 
1981, ber 1982, and December 1983 have 
been used to describe the water and sediment 
discharge from Changjiang into Hangzhou Bay. 
The primary Changjiang plume exits through the 
middle two of four waterways at the Changjiang 
River mouth, and has a front extending more than 
50 km offshore. Nearshore there is a secondary 
Changjiang plume resulting from the discharge 
pattern of the southernmost waterway, which is 
close to Hangzhou bay. This plume carries with it 
high TSM concentrations and is found to play an 
important role in both the circulation and sediment 
transport inside the bay. The plume front serves as 
a guide for sediment transport and it may be relat- 
ed to the rapid accretion at the south shore of 
Hangzhou Bay. (Author’s abstract) 

W89-09518 


IN-SITU INTEGRATED SUSPENDED SEDI- 
MENT STREAM SAMPLER (IS3), 

State Univ. of New York Coll. at Oswego. Re- 
search Center. 

For primary bibliographic entry see Field 7B. 
W89-09549 


WIDTH OF STRAIGHT ALLUVIAL CHAN- 
NELS 


M. A. Stevens. 

Journal of Hydraulic Engineering (ASCE) 
JHENDS, Vol. 115, No. 3, p 309-326, March 1989. 
2 fig, 2 tab, 52 ref, append. 


Descriptors: *Channel morphology, ‘*Alluvial 
channels, *Soil properties, *Sediment transport, 
*Stream banks, Channels, Wash load, Strength, 
Alluvial soils, Residual soils, Flow, Hydraulic ge- 
ometry, Hydraulic design, Canals, Sediment trans- 
port, Friction. 


The minimum width of an essentially straight 
stable alluvial channel transporting water with or 
without a bed material or wash load is related to 
the tractive strength and the sliding strength of the 
bank soils, either alluvial or residual. In addition, 
the variation of the bed level at the banks due to 
bed forms, alternate bars, and other three-dimen- 
sional flow effects is an important factor. The 
variation is defined by the ratio of. the maximum 
depth along the bank to the average depth over the 
bed. The maximum width is not so well defined 
but depends on the depositional characteristics of 
the suspended sediment and the development of 
meandering tendencies in wider channels. Use of 
bank soil properties to determine stable channel 
widths indicates that more than one width and 
slope are possible to carry a given water discharge 
with or without bed-material load. For design, the 
minimum allowable width is usually the best 
choice. (Author’s abstract) 

W89-09641 


SEDIMENT 

WITH RIPPLED BED, 
Tokyo Univ. (Japan). Dept. of Civil Engineering. 
T. Asaeda, M. Nakai, S. K. Manandhar, and N. 
Tamai. 

Journal of Hydraulic Engineering (ASCE) 
JHEND8§, Vol. 115, No. 3, p 327-339, March 1989. 
6 fig, 1 tab, 20 ref, 2 append. 


ENT IN CHANNEL 


Descriptors: *Sediment transport, *Channel mor- 
phology, *Channel erosion, *Suspended sediments, 
*Entrainment, *Channels, *Streambeds, Hydraulic 
models, Flow, Shear stress, Sand, Resistance, 
Drag, Friction. 


An expression for entrainment in a channel with 
rippled bed has been develo considering the 
entrainment mechanism. The flow structure behind 
the ripple has been modeled on an ee gg line 
vortex. Afterwards, the pick-up rate of the sedi- 
ment particle and its motion has been calculated 
under the vortex activity. The ripple characteris- 
tics, such as, configuration, frequency of formation 
and the shear stress (due to the vortex) on the sand 
surface have been obtained as functions of the bulk 
parameters. Combining these characteristics, the 
entrainment rate at the lee-side of the ripple has 
been calculated. Also the entrainment rate from 
the stoss side has been taken as a basis for the 
calculations concerned with the total entrainment 
rate. Then, the ratio of the lee-side entrainment to 
the total value was obtained as a function of the 
ripple characteristics described above. The results 
are satisfactory when compared with former inves- 
tigations and experimental results. (Author’s ab- 
stract) 

W89-09642 


FORM RESISTANCE IN GRAVEL CHANNELS 
WITH MOBILE BEDS, 

North Canterbury Catchment Board, Christchurch 
(New Zealand). 

G. A. Griffiths. 

Journal of Hydraulic Engineering (ASCE) 
JHEND8, Vol. 115, No. 3, p 340-355, March 1989. 
4 fig, 28 ref, append. 


Descriptors: *Hydraulic roughness, *Alluvial 
channels, *Bed load, ‘*Resistance, *Gravel, 
*Streambeds, *Channel morphology, *Sediment 
transport, Channels, Drag, Turbulent flow, Stress, 
Shear stress, Flow, Critical flow, Friction, Mathe- 
matical equations, Model studies. 


Form resistance, which includes pressure drag on 
bed forms and pressure and viscous drag on bed 
particles in transport, is shown to be a major 
component of hydraulic roughness in steady, quasi- 
uniform, two-dimensional turbulent flow over 
mobile gravel beds. Dimensionless form shear 
stress exceeds dimensionless particle shear stress 
for values of about three times critical Shields 
stress in subcritical flow, and five times in supercri- 
tical flow. Theoretical analysis provides a physical 
basis for expressing friction factor as a function of 
particle friction factor, estimated by the Keulegan 
equation, and the ratio of form to particle shear 
stress, termed relative form shear stress. Dimen- 
sional reasoning and empirical modeling of flume 
data demonstrate that relative form shear stress 
depends on Shields stress and relative roughness in 
subcritical and upper supercritical flow regimes, 
and on relative roughness alone in the lower super- 
critical regime. In particular, for given Shields 
stress and increasing relative roughness, relative 
form shear stress increases in subcritical flow be- 
cause of bed form influences but decreases in su- 
percritical flow owing to transport rate effects. 
Predictive relations for relative form shear stress 
allow an explicit solution of the depth-discharge 
problem for mobile gravel beds. (Author’s ab- 
stract) 

W89-09643 


GUIDE FOR ESTIMATING RIVERBED DEG- 
RADATION, 

Iowa Univ., Iowa City. Inst. of Hydraulic Re- 
search. 

S. C. Jain, and I. Park. 


Journal of Hydraulic Engineering (ASCE) 





JHENDS, Vol. 115, No. 3, p 356-366, March 1989. 
7 fig, 12 ref, append. NSF Grant CEE80-23003. 


Descriptors: *Channel erosion, *Dam effects, 
*River beds, *Degradation, *Channel morphology, 
*Sediment discharge, Computers, Numerical anal- 
ysis, Mathematical equations, Momentum equation, 
Continuity equation, Flow, Sediment transport, 
Regression analysis, Froude number. 


Riverbed degradation downstream from a dam due 
to the entrapment of sediment in the reservoir and 
release of sediment-free water through the dam is a 
classical = The knowledge of the rate and 
extent of degradation is of great importance to 
river engineers in des r= hydraulic structures 
along the river reach ted by degradation. The 
rate and extent of riverbed degradation resulting 
from sediment interruption were determined by 
means of computer-based numerical experiments. 
Momentum and continuity equations for water and 
sediment flows in a wide prismatic channel were 
solved numerically using a recently verified model 
for the bed-armoring — The bed profiles for 
different times were found to be similar and coa- 
lesced to a single ple oe curve. The changes 
in bed levels and mean sediment size, and the 
length of degradation, determined from the numer- 
ical experiments, were correlated by multiple re- 
gression analysis to the independent dimensionless 
variables. The depth of degradation depends on the 
Froude number, the geometric standard deviation, 
and the normalized median size of the bed material. 
The proposed relationship for bed degradation was 
verified with the field data of Missouri River. The 
computation procedure is illustrated by an exam- 


ple. (Doria-PTT) 
W89-09644 


CALCULATION OF BED VARIATION IN AL- 
LUVIAL CHANNELS, 

Civil Engineering Research Inst., Sapporo (Japan). 
Y. Shimizu, and T. Itakura. 

Journal of Hydraulic Engineering (ASCE) 
JHEND8, Vol. 115, No. 3, p 367-384, March 1989. 
12 fig, 3 tab, 22 ref, append. 


Descriptors: *Channel morphology, *Bed load, 
*Sediment transport, *River beds, *Alluvial chan- 
nels, *Meanders, *Model studies, Flow characteris- 
tics, Shallow water, Continuity equation, Simula- 
tion, Riffles. 


A two-dimensional model was applied to calculate 
bed variations in alluvial channels. The depth- 
averaged flow field was obtained from a steady- 
state, two-dimensional shallow water flow model, 
and the bed variation was calculated by a continui- 
ty equation for bed-load transport. The model was 
used to analyze the symmetric and asymmetric 
meander loops. Results agreeing with experiments 
were observed. Applications of the model to the 
development of meso-scale bed configuration in 
straight channels are also shown. The model simu- 
lations were conducted for three types of bed 
configurations: alternating bars, braided bars, and 
no bars, according to the regime criteria of meso- 
scale bed configurations proposed by Kuroki and 
Kishi. The computed results for alternating bars 
compare favorably with experiments. The migra- 
tion velocity of bars in meandering channels was 
also investigated by the model. Good agreement 
with previous experimental and theoretical analy- 
ses was found. (Author’s abstract) 

W89-09645 


EFFECTS OF AIR ENTRAINMENT ON 
PLUNGE POOL SCOUR, 

Gibb (Alexander) and Partners, London (Eng- 
land). 

P. J. Mason. 

Journal of Hydraulic Engineering (ASCE) 
JHEND8S, Vol. 115, No. 3, p 385-399, March 1989. 
5 fig, 2 tab, 25 ref, append. 


Descriptors: *Plunge pools, *Stilling 
basins,*Entrainment, *Scour, *Hydraulic models, 
*Dam effects, Erosion, Jets, Flood flow. 


For many years, the erosion of plunge pools down- 
stream of dams has represented an increasingly 


WATER CYCLE—Field 2 
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popular form of hydraulic energy dissipation. 
Flood flows are issued from flip buckets, pressure 
gates, and dam spillway crests in the form of high 
energy jets. Plunge pools or scour holes are 
formed in the river bed downstream at the point of 
jet impact. ——- pool scour depths are normally 
assumed to be dependent on unit flow q and head 
drop H, with a surprising variation among authors 
concerning the importance of H. It is h 

that this process may be linked to plunge pool air 
entrainment. Tests were carried out using a hy- 
draulic model on which q, H, and the air/water 
ratio ‘beta’ in the plunge pool could each be varied 
separately. Scour depths were found to 
only on q and beta ‘ring post duc to associat 
recorded in the past bein; ly due to associat 
ed variations of beta wi Equations were de- 
veloped explaining the meat 2 in bp of forces on 
the particles of bed material. These are shown to 
apply to a wider body of model test data and also 
to prototype data. It is proposed that any future 
plunge pool scour studies should recognize air 


entrainment as a significant variable. (Doria-PTT) 
W89-09646 


DENSITY MEASUREMENT OF PARTICLE 
AND FLOC SUSPENSIONS, 

New South Wales Univ., Kensington (Australia). 
Water Research Lab. 


For primary bibliographic entry see Field 7B. 
W89-09647 


ASSESSMENT OF TOXICANT ACTIVITY IN 
SEDIMENTS BY THE ECHA BIOCIDE MONI- 


TOR, 

National Water Research Inst., Burlington (Ontar- 
io). Rivers Research Branch. 

For primary bibliographic entry see Field 5A. 
W89-09677 


SOME HEAVY METALS IN SEDIMENTS 
FROM DARWIN HARBOUR, AUSTRALIA, 
Darwin Inst. of Tech., Casuarina (Australia). Fac- 
ulty of Applied Science. 

For primary bibliographic entry see Field 5B. 
W89-09696 


REMOVAL, TREATMENT, AND USE OF SEDI- 
MENT FROM RESERVOIRS, 

Hydro Soil Services N.V., Zwijndrecht (Belgium). 
M. Roovers. 

International Water Power and Dam Construction 
IWPCDM, Vol. 41, No. 3, p 45-48, March 1989. 5 
fig, 19 ref. 


Descriptors: *Reservoir co *Sediment control, 
*Dredging, Spoil banks, Reservoir management, 
Silt, Land reclamation, Recycling. 


Various methods for preventing and dealing with 
sedimentation problems at reservoirs are reviewed. 
Existing methods are either preventative or cura- 
tive, and sediment flushing and dredging fall into 
the latter category. In most reservoirs, it seems 
that the use of an automatic deep-dredger with a 
silt-tight remote controlled grab system is the best 
solution for sediment deposit removal, due to un- 
limited dredging depth, removal of most types of 
sediments, limited water consumption, no pollution 
effects, easy installation and transport of equip- 
ment, easy operation, and continued operation of 
the reservoirs during the dredging process. The 
dredged material can then be treated by hydrocy- 
clones and sieves and used for recycling in the 
construction industry. This system for sediment 
removal and dis; _— developed in Belgium and 
which can be offered on a turnkey basis, is recom- 
mended. The system is suitable for dredging to 
depths of around 150 m, and is claimed not to 
cause turbidity (and therefore pollution) to the 
reservoir water while the process is going on. No 
interruption to the reservoir operation is necessary 
during the dredging process. (VerNooy-PTT) 
W89-09701 


MAN AND THE CHANGING COASTLINE OF 
DENMARK, 
Aarhus Univ. (Denmark). 


J. T. Moller. 
Resource Managemen and Optimization 
RMOPDH, Vol. 5, No. 1-4, p 61-89, April 1987. 15 
fig, 3 tab, 8 ref. 


Descriptors: *Denmark, *Erosion, *Sedimentation, 
*Shore protection, *Coastal zone management, 
*Coasts, Recreation, Geomorphology, Water use, 
Dredging, Conservation, Case studies, Harbors, 
Land reclamation, aspects, Channel im- 
provement, Coastal waters, Flood protection. 


Although Denmark is a small country, its shoreline 
is very long. Owing to loosely consolidated sedi- 
ments, the costs are vulnerable to a but 
ler ag have been made to protect them 


nature protection and economic perspectives inter- 
fere with the planning of coastal . Some 
problems experienced on coasts are re- 
viewed, and a brief case study of the Thyboron 
Area is used to exemplify one particularly danger- 
ous coastal problem that has arisen as a conse- 
quence of geomorphological and economic condi- 
tions. Thyboron, a natural harbor on the North 
Sea, was subject to sedimentation deposited in a 
delataic form east of the outlet over a period of 
years. This caused decreased water transport ve- 
locities, which led, in turn, to further sedimenta- 
tion. The outlet had to be maintained by dredging 
since it had become so important economically. 
Seesten of the Hessler ieunannd quediy when 
navigable channels were kept open artificially. 


(Friedmann- 

'W89-09705 

MAN’S RESPONSE TO COASTAL CHANGE IN 
THE NORTHERN GULF OF MEXICO, 

Nicholls State Univ., Thibodaux, LA. Dept. of 
Earth Science. 

For primary bibliographic entry see Field 4C. 
W89-09710 


SORPTION BEHAVIOR OF SOME ORGANO- 
PHOSPHORUS PESTICIDES IN NATURAL 


search and Occu; 


For primary bibliographic entry see Field 5B. 
W89-09716 


SEDIMENTS, 
Zagreb Univ. (Yugoslavia). Inst. for Medical Re- 
ational Health. 


SOURCE AND QUANTITATIVE ESTIMATION 
OF THE SAND ACCUMULATION IN THE 
CHANNEL AT THE BAR OF THE RIVER 
MOUTH OUTSIDE SHANTOU PORT (IN CHI- 


NESE), 
—_ Sinica, Qingdao (China). Inst. of Ocean- 


ology. 

B. Lin, F. You, and T. Zhou. 

Oceanologia et Limnologia Sinica, Vol. 17, No. 1, 
p 13-25, 5 ate 1986. 8 fig, 1 tab, 4 ref. English 
summary. 


Descriptors: *River mouth, *Sedimentation, 
*Sandbars, *Xinjinxi River, *Sand, *China, Sedi- 
ment rt, Sediment load, Shoals, Channels, 
Dredging, River mechanics. 


The sources of sand which form the bar at the 
Xinjinxi River mouth, outside Shantou Port, and 
the river’s dredged channel, are discussed. The 
accumulation is calculated from data from prior 
studies and data recently acquired. Results reveal 
that the bar overlaps the modern ebb delta. This 
delta appears to be based on an ancient longshore 
bar. The development, growth and decline of the 
sand bar are closely related to the characteristics of 
the sand carried there from the Xinjinxi River, and 
by wave and tidal currents. Sediment patterns indi- 
cated that the bar at the river mouth is declining 
following the dredging of a channel through the 
river. Sediment volume is on the decrease from the 
river mouth to the channel bar. Heavy minerals 
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found can be divided into three zones: titanite, 
magnetite, zircon; epidote, hornblend; and biotite-- 
in accordance with their specific gravities and 
shapes. Sediment properties show that the sand 
was in fact transported to the river mouth from the 
Xinjinxi River. Comparisons of historic charts 
(1907-1979) show that the average sand accumula- 
tion is about 560,000 cu m and that on the east side 
of the channel, this accounts for 87.3%. However, 
accumulation on the west side tends to be faster, 
indicating that the sand is transported from east to 
west. Various information shows that the sand 
accumulated in the dredged channel is transported 
from the shoal along the east side. At present, the 
bar of the river mouth is under a dynamic parae- 
quilibrium with very little accumulation. However, 
after the channel is dredged, the channel will be 
silted up gradually by the sand. The volume of silt 
deposited is related to the width and depth of the 
dredged channel. Provided that the channel is 80 
m wide and 5.5 m deep, the accumulation can be 
estimated at 500,000-600,000 cu m/yr. (Lantz- 


PTT) 
W89-09748 


CHARACTERISTICS OF TIDAL CURRENT 
AND SEDIMENTATION OF SUSPENDED 
LOAD ON TIDAL MUD FLAT IN JIANGSU 
PROVINCE (IN CHINESE), 
Nanjing Univ. (China). 

hang. 
Oceanologia et Limnologia Sinica, Vol. 17, No. 3, 
p 235-245, May 1986. 6 fig, 1 tab, 19 ref. English 
summary. 


Descriptors: *Tidal currents, *Sedimentation, 
*Suspended load, *Mud flats, *China, Tidal flats, 
Sediment transport, Suspended sediments, Tides, 
Water currents. 


The prograding tidal mud flat in Jiangsu Province 
is perhaps the widest and longest in China. It 
belongs to the open (north part) or semi-open 
(south part) tidal flat and is of a moderate-high 
tidal range. Four profiles of tidal mud flats in 
Jiangsu Province are described. A 25-hour survey 
of the whole tide hydrography was carried out for 
each profile. Analyses and characteristics of tidal 
currents and the concentration of suspended sedi- 
ments on tidal mud flats are presented. It has been 
found that the concentration and distribution of 
suspended sediment is different from that of cur- 
rent velocity along the profiles. The concentration 
of suspended sediment is the highest near the low 
water line decreasing toward the sea and the high 
water line. However the velocity decreases from 
offshore to the high water line. The tidal current is 
rectilinear in the offshore tidal channel, but rotary 
on tidal mud flats. The direction of residual trans- 
port of water and sediments in the upper intertidal 
zone contrasts strikingly with that on the lower 
intertidal and subtidal zones. A lag mechanism 
appears to be the main explanation of sedimentary 
processes taking place on tidal flats in Jiangsu 
Province but all of the observed phenomenon 
cannot be explained without considering wave and 
storm surge effects. This doesn’t take into account 
an introducing wave and storm surge effect. It is 
notable that horizontal residual circulation of 
water and suspended load occurs on the tidal flats. 
As a result, the wide tidal mud flat is divided into a 
series of longshore cells which form individual 
dynamic units. (Author’s abstract) 

W89-09758 


STUDY OF CLAY MINERALS IN SOME SALT 
LAKES OF CHINA (IN CHINESE), 

Qinghai Inst. of Salt Lake, Xining (China). 

For primary bibliographic entry see Field 2H. 
W89-09763 


METALS FROM SEDIMENTS, 

Technische Univ. Braunschweig (Germany, F.R.). 
Botanisches Inst. 

For primary bibliographic entry see Field 2K. 
W89-09834 


BEDDING-DOWN AND RHEOLOGY OF 
MUDS: PART I (TASSEMENT ET RHEOLOGIE 
DES VASES: PREMIERE PARTIE), 


4, Avenue Jean-Jaures, 94220 Charenton-Pont, 
France. 

C. Migniot. 

Houille Blanche HOBLAB, No. 1, p 11-29, 1989. 
30 fig, 28 ref. English summary. 


Descriptors: *Sediment transport, *Alluvial chan- 
nels, *Rheology, *Bed load, *Sedimentation, *Silt- 
ing, Deposition, Sediment, Reviews, Mud, Alluvi- 
um. 


The knowledge of bedding-down conditions of 
very thin sediment deposits--of the mud, silt or 
alluvium type--and their consistency modifications 
day after day is a prime element to tackle silting 
problems at the site and to search for the best 
means to find a solution. A synthesis of various 
research, relating to mud-bedding down and rheol- 
ogy, carried out during the last twenty years by 
the Laboratoire Central d’Hydraulique de France 
is presented. From these, number of empirical laws 
on the evolution of deposits density can be ex- 
pressed from results obtained from sediments of 
very different mineralogical, chemical and granu- 
lometrical types, associated with waters more or 
less rich in salts. Presumptions can be made on the 
angles of repose of banks and on their conditions of 
entrainment and transport by currents and swell 
taking the mechanical characteristics of these de- 
posits into account. (Author’s abstract) 

W89-09841 


SIZE-SELECTIVE ENTRAINMENT OF BED 
LOAD IN GRAVEL BED STREAMS, 

Stirling Univ. (Scotland). Dept. of Environmental 
Science. 

P. J. Ashworth, and R. I. Ferguson. 

Water Resources Research WRERAO, Vol. 25, 
No. 4, p 627-634, April 1989. 4 fig, 3 tab, 26 ref. 
NERC grant GR3/5602. 


Descriptors: *Sediment transport, *Streams, *Bed 
load, *Gravel, *Entrainment, *Particle size, Dub- 
haig River, Feshie River, Scotland, Lyngsdalselva 
River, Norway, Shear stress, Braided streams, 
Stream beds. 


Entrainment of mixed size gravel bed material was 
studied in nine reaches of three high-power 
streams in Scotland and Norway: Allt Dubhaig, 
River Feshie, and the Lyngsdalselva. Paired meas- 
urements of at-a-point shear stress (estimated from 
velocity profiles) and bed load transport (by hand- 
held sampler) were made. They extended to very 
high values (400 N/sq m, 3.5 kg/m/sec). Analyses 
of maximum bed load diameter, mean bed load 
diameter, transport rates of individual size frac- 
tions, and tracer pebble movements all showed 
some dependence of threshold shear stress for en- 
trainment on absolute particle size, despite strong 
relative size effects. Precise equal mobility of all 
sizes was approached in the data set with the 
highest shear stresses and transport rates. Size- 
selective transport in the streams studied is also 
indicated by clear downstream and downbar re- 
ductions in surface sediment size over distances too 
short for abrasion to be significant. (Cassar-PTT) 
W89-09886 


INFLUENCE OF SAND ON HYDRAULICS 
AND GRAVEL TRANSPORT IN A BRAIDED 
GRAVEL BED RIVER, 

Stirling Univ. (Scotland). Dept. of Environmental 
Science. 

R. I. Ferguson, K. L. Prestegaard, and P. J. 
Ashworth. 

Water Resources Research WRERAO, Vol. 25, 
No. 4, p 635-643, April 1989. 7 fig, 17 ref. NATO 
grant 86/310. 


Descriptors: *Alluvial channels, *Sediment trans- 
port, *Streams, *Bed load, *Sand, *Gravel, *Braid- 
ed streams, *Entrainment, *Particle size, White 
River, Washington, Shear stress, Stream beds. 


Measurements in a braided reach of the proglacial 
White River, Washington, were used to compare 
the bed load capacity and competence of flow over 
the predominant gravel bed and over a narrow 
ribbon of mobile sand which extended alongside 
the talweg. Analysis of 144 velocity profiles and 


222 bed load samples showed that shear stress and 
roughness height were significantly lower over 
sand than gravel, but maximum bed load diameter 
and total gravel transport rated significantly 
higher, as were transport rates of given size frac- 
tions at similar shear stresses. These differences in 
competence and capacity were explained by rela- 
tive size effects on the threshold shear stress for 
entrainment. The influence on gravel transport of 
local variation in bed material size was believed 
responsible for the self-sorting of bed load sheets 
described previously. However, in channels such 
as the White River, the continuous longitudinal 
ribbon of sand allowed the flow to develop a lower 
shear stress over the smoother bed, which partly 
offset the relative size effects of competence and 
capacity. (Cassar-PTT) 

W89-09887 


SEDIMENT ROUTING IN A SMALL DRAIN- 
AGE BASIN IN THE BLAST ZONE AT MOUNT 
ST. HELENS, WASHINGTON, U.S. A., 

Oregon State Univ., Corvallis. Dept. of Geogra- 


phy. 

R. D. Smith, and F. J. Swanson. 

Geomorphology, Vol. 1, No. 1, p 1-13, July 1988. 
5 fig, 7 tab, 25 ref. Department of Agriculture 
Forest Service, Grant PNW-80-286 and 81-306. 


Descriptors: *Erosion, *Sediment transport, *Vol- 
canoes, *Mount St Helens, *Washington, *Sedi- 
ment load, Watersheds, Streams, Sediment distri- 
bution, Bed load, Channels, Alluvial channels, 
Tephra, Boomer Creek, Sediment erosion, Channel 
storage, Rill erosion, Sheet erosion, Flow, Geo- 
morphology. 


A quantitative description of the routing of 400,000 
tons/sq km of sediment delivered to a 2.4 sq km 
basin (Boomer Creek) by the May 18, 1980 erup- 
tion of Mt. St. Helens was developed for May 1980 
to June 1981. Tephra thicknesses at 13 transects 
varied from 19 to 44 cm, with an average of 34 cm. 
Hillslope storage sites contained 900 cu m of sedi- 
ment per ha, 58% in primary and 42% in second- 
ary storage. Alluvial wedges accounted for more 
stored sediment than any other type of hillslope 
storage site. Eighty-five percent of this volume 
was in primary storage and 15% in secondary 
storage. Storage upslope of logs accounted for 
29% of the total volume in hillslope storage sites. 
Of the 1980 tephra 15% was mobilized by shallow 
sliding on hillslopes exceeding a critical gradient 
(0.70). This material was capped by a silty layer of 
low infiltration capacity, causing rain to run off as 
sheet flow, eroding an average 4 mm of the surface 
within the first post-eruption year. Sheet flow 
became channelized into rills where additional 
sediment was mobilized. Rates of sheet and rill 
erosion decreased through time because of an in- 
crease in infiltration capacity and exposure of 
coarse, less erodible substrates. Most remobilized 
sediment on hillslopes was redeposited before 
reaching the channel system. However, in addition 
to the 5% of the tephra mass delivered directly to 
channels by the eruption, 7% was delivered by 
shallow sliding and sheet and rill erosion. Sediment 
accumulated in channel storage sites such as those 
formed upstream of fallen logs. In first-and second- 
order channels greatest storage was in channel-bed 
storage; in third-and fourth-order channels alluvial 
fan storage was more important. A large alluvial 
fan formed at the mouth of Boomer Creek and 
accounted for about one-third of the channel- 
stored sediment after one year. By this time 6% of 
the 1980 sediment delivered to the basin was in 
storage within the channel system, and 6% had 
been exported from the basin. Most of the tephra 
delivered to the basin by the eruption is likely to be 
preserved in the stratigraphic record. (Cassar- 
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Bank recession at twenty stations along the eastern 
end of 286 km long Lake Sakakawea, North 
Dakota, measured regularly between 1983 and 
1986 showed a recession range from essentially 
zero to almost 9 m per year, with an average of 1.6 
m per year. Areas with a high recession rate either 
faced into the dominant wind, have narrow beach- 
es, are devoid of appreciable coarse beach clasts, 
have strongly jointed till overlying sands, are in 
areas of high topographic relief, or are on exposed 
headlands. Areas with low recession rates are 
either in protected bays, face away from the domi- 
nant wind, are in the lee of islands, have an appre- 
ciable percentage of coarse beach clasts, or are in 
areas of low topographic relief. High lake levels 
with accompan panying wind-driven waves accounted 
for about 78% total bank recession. Failure 
—_ related to spring thaw accounted for the 
22% of total bank recession. Almost 
100% 00% oF the recession was by mass movement 
following wave erosion of the colluvium and occa- 
sionally the primary bank material. Block separa- 
tion along joints was dominant. Banks 9 m high 
receded at the same long-term average rate as 
banks 5 m high, but the low banks receded more 
irregularly. The minimum ultimate recession 
ranges from zero to 54 m, the latter taking 113 
years to reach stability. Maximum ultimate reces- 
sion (500 years) ranges from zero to 800 m. The 
probable ultimate recession was estimated at zero 
to 585 m (trend analysis) or zero to 542 m (regres- 
sion analysis). (Cassar-PTT) 
W89-09909 
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Methods for portraying the annual suspended sedi- 
ment load of a river are suggested. One method 
involved plotting suspended sediment load (tons 
per year) against distance downstream. This indi- 
cated that annual suspended sediment load does 
not necessarily have a linear relationship with dis- 
tance. The second method involved plotting 
annual suspended sediment load against drainage 
basin area. Both methods more accurately por- 
trayed fundamental relations between annual sedi- 
ment load and drainage basin characteristics than 
did the yield-area relation because spurious corre- 
lation was avoided. Plots were made of annual 
suspended sediment load versus time for several 
stations along each of eight rivers for the 10-15 
years of available data. The plots were in phase 
with respect to relative magnitude of annual sedi- 
ment loads in these rivers (Mississippi, Colorado, 
Delaware, Sacramento, Green in Wyoming and 
Utah, Schuylkill, Eel, and San Juan). (Cassar-PTT) 
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The dual dispersed and nondispersed particle size 
distribution (PSD) analysis provides a tool to 
assess and mitigate the environmental hazard posed 
by an eroded material. Using the hydrometer 
method of PSD analysis, each standard PSD prep- 
aration (chemical dispersion of soil aggregates) was 
preceded by nondispersed PSD analysis. The data 
were then plotted as the percentage finer by 
weight, on an arithmetic scale, versus grain size, on 
: log scale. Each sediment sample’s curve included 
a dispersed portion and a nondispersed portion 
which could be used to describe the transport 
behavior of the soil. This information is necessary 
to design effective erosion control measures. Sedi- 
ment samples were collected over a two-year 
Pcie from the site of a 1000-MW pumped-storage 
droelectric facility now under construction. The 
chtnateriastion of the material eroded at the site 
studied determined that the material collected con- 
tains a large percentage of primary clay, and poses 
inherent adsorption/absorption dangers to down- 
stream water quality. In addition, this clay floccu- 
lates to form aggregates which behave and settle 
like much larger particles. A sensitivity analysis 
which included an investigation of the effects of 
sampling approach, temperature, dispersing time, 
meniscus, and concentration, indicated this tech- 
nique is a simple, quick, reproducible, and inexpen- 
sive way of characterizing an eroded material. (See 
also W89-10042) (White-Reimer-PTT) 
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Clear Lake, California, is of interest to geoscien- 
tists because it is located in a region c' 

by active tectonism, recent volcanism, and plant 
communities that are sensitive to climatic change. 
The geologic history of the Clear Lake basin is 
closely related to the events in the nearby Geysers- 
Clear Lake geothermal area and to Coast Range 
tectonism, both of which developed as a result of 
the northward migration of the northern triple 
junction of the San Andreas fault system. The 
research papers in this volume were stimulated by 
core drilling done in Clear Lake in 1973 and 1980, 
and are concerned with the stratigraphic and sedi- 
mentologic record contained in the sediments of 
the Clear Lake basin, as well as the use of this 
record to determine the tempo of volcanic and 
tectonic processes, the variation in late Quaternary 
climate in the northern Coast Ranges, and the 
evolution of plants and animals that live in the 
basin. The first group of papers examines the tec- 
tonic framework and paleogeography of the 
region, presents interpretations of depositional en- 
vironments for late Cenozoic basin deposits, dis- 
cusses the near-surface ma body just south of 
the lake, defines basin-shaping/deformational epi- 
sodes, illustrates current seismicity and fault struc- 
tures, and considers thermal conductivity measure- 
ments taken in the area. The second group of 
papers examines the Clear Lake cores in terms of 
physical stratigraphy, dating of sediments, and evi- 
dence of paleolimnology and paleoclimate of Clear 
Lake. Age correlations are discussed in terms of 
radiocarbon dates, tephra layers, and amino acids. 
Biologic indicators of limnology and climate 
change factors affecting Clear Lake are covered in 
papers on palynology (pollen spectra), diatoms, 
ostracods, and subfossil and modern fish. Addition- 
al research may yield data applicable to ambigu- 
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ities and gaps of knowledge in the cores from the 
lake, for instance in the areas of further develop- 
ment of a detailed absolute chronology for the 
Kelseyville Formation, —— research to 
further detail biostratigraphy of the Kelseyville 
and Lower Lake Formations, and additional work 
on pollen spectra from cores in Clear Lake to 
enable better correlation between the 10 cores. 
(See W89-10138 thru W89-10152) (Fish-PTT) 
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Clear Lake, California, lies in a volcano-tectonic 
depression that received nearly continuous lacus- 
trine deposition for the past 500,000 years and 


probably longer. The lake has been shallow (<30 
meters) and eutrophi its 


arms of the lake about 10 ka 


raphy of the lake. Climate change, although re- 
ible for iy variation in the —— of 

dhe tanmntatel flora of the Clear Lake — 

basin, oeaar not influenced the areal extent, depth, or 

position of the lake. (See also W89-10137) (Au- 

thor’s abstract) 
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The depositional environments of the Cache, 
Lower Lake, and Kelseyville Formations are de- 
scribed in light of habitat preferences of recovered 
mollusks, ostracods, and diatoms. A reconstruction 
of paleoenvironments for these late Cenozoic de- 
posits provides a framework for an understanding 
of basin evolution and deposition in the Clear Lake 
region. The Pliocene and Pleistocene Cache For- 
mation was deposited primarily in stream and 
debris flow environments; fossils from fine-grained 
deposits indicate shallow, fresh-water environ- 
ments with locally abundant aquatic vegetation. 
The fine-grained sediments were probably deposit- 
ed in ponds in abandoned channels or shallow 
basins behind natural levees associated with the 
fluvial systems responsible for deposition of the 
bulk of the tectonically controlled Cache Forma- 
tion. There is strong support from habitat prefer- 
ences of the recovered fossils for inferring a wide 
range of water depths during deposition of this 
formation, indicating a shallowing system and the 
culmination of a dessicating lacustrine system. The 
Pleistocene Kelseyville Formation represents la- 
custrine deposition with minor fluvial deposits 
around the margins of the basin. Local conglomer- 
ate beds and fossil tree stumps in growth position 
within the basin indicate occasional fluvial incur- 
sions and depositional hiatuses. The Kelseyville 
strata represent a large water mass with a muddy, 
fluid substrate having periods of anoxia, account- 
ing for the low numbers of benthic organisms 
recovered from the Kelseyville Formation. Similar 
low-oxygen conditions for benthic life are repre- 
sented throughout the sedimentary history of Clear 
Lake. Water depths for the Kelseyville Formation 
of 10-30 meters and 12 meters near the margins of 
the basin are inferred both before and after fluvial 
incursions. These water-depth fluctuations cannot 
be correlated with major climatic changes as indi- 
cated by pollen and fossil leaves and cones; they 
may be due to faulting in this tectonically active 
region. (See also W89-10137) (Author’s abstract) 
W89-10141 


POLLEN ZONATION AND PROPOSED IN- 
FORMAL CLIMATIC UNITS FOR CLEAR 
_— CALIFORNIA, CORES CL-73-4 AND CL- 
Geological Survey, Menlo Park, CA. 

D. P. Adam. 

IN: Late Quaternary Climate, Tectonism, Sedi- 
mentation in Clear Lake, Northern California 
Coasts. Geological Society of America, Boulder, 
CO. 1988. p 63-80, 2 fig, 4 tab, 26 ref, 1 append. 


Descriptors: *Lake basins, *Tectonics, *Palynolo- 
gy, *Cores, *Paleoclimatology, *Paleolimnology, 
*California, *Lake sediments, Glaciation, Geother- 
mal studies, Geologic history, Paleohydrology, Pa- 
leolimnology, Stratigraphy, Sedimentology, Qua- 
ternary Period, Cenozoic Era, Holocene Epoch, 
Pleistocene Epoch, Dating, Correlation analysis, 
Bioindicators, Pollen, Oak trees, Pine trees, Vege- 
tation, Zoning. 


Clear Lake occupies a structural depression in the 
northern California Coast Ranges at an elevation 
of 404 meters. Eight sediment cores were taken 
from the lake in 1973 and the palynology of cores 
CL-73-4 and CL-73-7 are reported. The former is 
115 meters long, and is interpreted to cover the 
entire last glacial cycle; the latter is 27.5 meters 
long and covers at least the last 40,000 radiocarbon 
years. The pollen records of both cores are domi- 


nated by three pollen types (oak, pine, and TCT 
(Taxodiaceae, Cupressaceae, and Taxaceae) that 
together account for between 75 and 99 percent of 
the pollen in each sample. The present pollen rain 
around Clear Lake is dominated by oak pollen. 
During the cooler parts of the last glacial cycle, 
oak pollen influx to the sediments of Clear Lake 
was largely or entirely replaced by coniferous 
pollen (mostly pine and TCT) in response to verti- 
cal migration of vegetation belts caused by climatic 
changes. Pollen data were reduced using a Q-mode 
factor analysis. Five factors were defined that ac- 
count for more than 98 percent of the variance. 
Zoning of the pollen diagrams was accomplished 
using an iterative program. The 21 pollen zones of 
core CL-73-4 are used to propose a series of infor- 
mal climatic units that include the time interval 
from the penultimate glaciation to the present. The 
major units proposed, from oldest to youngest, are: 
(1) Tsabal cryomer, (2) Konocti thermomer, (3) 
Pomo cryomer, and (4) Tuleyome thermomer 
(Holocene). The record in the sediments of algae 
with acid-resistant remains indicates that lake pro- 
ductivity was relatively high during warm inter- 
vals in the past, and that overall productivity in- 
creased as the lake became shallower and its ther- 
mal inertia decreased. The lake waters were prob- 
ably transparent during the cooler parts of the last 
glacial cycle, but Clear Lake has probably not 
been as clear a lake during the Holocene. (See also 
W89-10137) (Author’s abstract) 
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Clear Lake core CL-73-4 records fluctuating abun- 
dances of oak pollen during the last glacial/interg- 
lacial cycle that correlate remarkably well with 
fluctuations in extensive pollen records from 
Grande Pile in France and Tenaghi Phillipon in 
Macedonia, as well as with the oxygen-isotope 
records from deep-sea cores. The record correlates 
less closely with other extensive records, including 
those for Lake Biwa, Japan, and Sabana de 
Bogota, Colombia. Correlation of the record with 
the early Weichselian climatic sequence of north- 
western Europe is excellent; both sequences show 
a series of five cryomer/thermomer fluctuations 
between the end of the last interglaciation 
(Eemian/Konocti, which is correlated with the 
end of marine oxygen-isotope Stage Se) and the 
onset of full continental glaciation at the end of 
Stage 5a. The fluctuations correlate both in their 
relative durations and in their relative amplitudes. 
The Clear Lake record also correlates with various 
North American sequences. The Sangamon inter- 
val of the mid-continent area correlates with the 
entire Konocti thermomer and early Pomo 
cryomer interval, and correlations with the glacial 
sequences of the Sierra Nevada and Rocky Moun- 
tains suggest that some Tahoe, Mono Basin, and 
Bull Lake moraines may be of Sangamon age. The 
proposed correlations of the Clear Lake record 
with other sequences have not been proved. The 
overall impression, however, is one of remarkable 
consistency, and it is likely that further work will 
provide more evidence in support of the sequence 
of five cryomer/thermomer cycles between the 
end of the last interglacial period and the onset of 
full glacial conditions about 70,000 years ago. This 
sequence is much more complicated than has been 
generally recognized, although parts of it have 
been known for many years. The sequence, which 
has now been found in several widely separated 
areas, should no longer be ignored. (See also W89- 
10137) (Author’s abstract) 
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Fossil diatoms from a 177-meter core (CL-80-1) 
taken near the center of the main basin (Upper 
Arm) of Clear Lake, California, provide evidence 
about the stratigraphic relationships, age, and envi- 
ronmental history of these lacustrine deposits. In 
general, diatom assemblages from the core are 
dominated by planktonic genera such as Stephano- 
discus, Cyclotella, and Melosira. Shallow-water 
species of Fragilaria and Amphora are common 
and sometimes abundant. Several planktonic dia- 
toms from the core are also found in the Kelsey- 
ville Formation and the lacustrine sediments be- 
neath Clear Lake. In the upper 50 meters of core 
CL-80-1, diatom assemblages apparently reflect 
late Pleistocene and Holocene paleoenvironmental 
changes, although their environmental significance 
may be obscured by reworking of diatoms from 
older sediments, by tectonically caused changes in 
patterns and rates of sedimentation, and by the 
impact of volcanism. Nevertheless, the diatoms 
indicate that lacustrine environments have been 
characterized by fresh, moderately deep, nutrient- 
rich water throughout much of their sedimentary 
history. Cooler climatic and lacustrine environ- 
ments of the late Pleistocene were characterized 
by a codominance of Stephanodiscus and Melosira 
species, implying a mesotrophic to eutrophic, 
stratified lake. After the change from Pleistocene 
to Holocene climates, Clear Lake became yet more 
eutrophic and turbid. Stratification was short-term 
and irregular, and warm-water conditions extended 
throughout a greater portion of the growing 
season although there is evidence for a middle 
Holocene return to cooler and moister conditions. 
The modern limnology of Clear Lake, which is 
characterized by massive blooms of blue-green 
algae and by the abundance of Melosira granulata, 
apparently began about 15,000 years ago. (See also 
W89-10137) (Author’s abstract) 
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Ash beds in sediment cores of Clear Lake, Califor- 
nia, have been identified by the chemistry of their 





volcanic glasses and petrography, enabling 
tion between cores, and to correlate three 
to several localities outside the age 


have been rapid (about 1 mm/year) and continuous 
from about 120 ka to the 


sedimentation took fo at a relatively moderate 
rate (0.4 mm/year) omg ot ka until some- 
time between about 3 4 million years 
(300 and 140 ka), co: potion Coa As a y= interval 
from about 168 to 118 meters. Slow or 
erosion took place sometime during interval 
from about 300 to 140 ka, corresponding to an 
inferred hiatus at a depth of about 118 meters. 
From 1.4 million years (140 ka) to the present, 
rapid sedimentation took place at about the same 
rate (about 0.8 mm/year) as in core CL-73-4, cor- 
responding to a depth interval from about 118 
meters to the present lake bottom. The age of 
sediments in Clear Lake is not well constrained 
within the depth interval of about 70 to 130 meters 
in the two deep cores, and the duration of the 
putative hiatus at about 118 meters in the core CL- 
80-1 may be shorter than we propose. The pres- 
ence of a hiatus at about a 118-meter in this 
core is suggested, i that a period of su- 
baerial exposure, or —- above the ground- 
water table, had occurred for sediments below this 
level. (See also 'W89-10137) (Author’s abstract) 
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Radiocarbon dating of disseminated organic matter 
from 10 horizons in Clear Lake core CL-73-4 
produced apparent ages ranging from 4,230 to 
36,650 years before present (B.P.). Old carbon 
from lake sediments and gs beneath the lake 
adds about 4,200 years to the apparent age of each 
Holocene sample. A significant component of 
younger carbon, which cannot be completely re- 
moved by cleaning in sodium hydroxide solution, 
makes the dates older than 20,000 years unaccept- 
able. The younger dates are corrected for the old 
carbon effect, calibrated to the dendrochronologic 
time scale, and then used to derive a sedimentation 
rate for the Holocene part of the core. Sediment 
accumulation is expressed as the mass in kilograms 
per square centimeter of noncombustible overbur- 
den above a given level in the core in order to 
compensate for variations in degree of sediment 
compaction and organic content. The Holocene 
sedimentation rate, when applied to the entire 
core, yields an estimated core-bottom age of 133 
ka. This independent evidence is consistent with 
the correlation of the high oak-pollen zone just 
ee a oe ee eee ee 
tion. When the oak pollen maxima at the top and 
bottom of the core are equated with the Holocene 
and the last interglacial, the larger intervening 
fluctuations in the oak curve show a marked simi- 
larity to the climatic record preserved in d 
ocean sediments. The major fluctuations of the 
pollen curve are correlated with their counterparts 
in the deep sea record, and the Clear Lake time 
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scale is further refined by adjusting the age of the 
apparent Stage 5/4 boundary to 3 ka. The revised 
time scale indicates that sedimentation rates during 

the last glacial and interglacial were sgh highe 
and lower, —— than during the Holocene. 
According to the revised time scale, i 


methods. (See de WEO-10137 (A (authors aus 
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Paleohydrology, Organic matter, Interstitial water, 
a, , Pleistocene 
h, Microbial degradation, Hydrogen 
pa concen’ Geothermal studies, Correla- 
tion analysis, Bioindicators. 


The diagenesis of amino acids in sediments from 
es aa 
amino acid concentrations, com and ster- 
eoc’ trations of total amino acids 
decrease with depth, but the decrease is not sys- 
— possibly pees abe yanmar 

and postdepositional processes affecting 
the. amino acids. Ratios of neutral/acidic amino 


i oer 
amen northern basin of Clear Lake. (See 
also W89-10137) (Author’s abstract) 

'W89-10148 


CLEAR LAKE RECORD VS. THE ADJACENT 


SPONSES, 

Geological Survey, Menlo Park, CA. 

J. V. Gardner, L. E. Heusser, P. J. Quinterno, S. 
M. Stone, and J. A. Barron. 

IN: Late Quaternary Climate, Tectonism, Sedi- 
mentation in Clear Lake, Northern California 


Coasts. Geological of 4 
CO. 1988. p 171-182, 10 fig, 20 ref. 


Descriptors: *Geologic history, *Paleohydrology, 
*Cores, *California, *Paleoclimatology, *Palynol- 
ogy, -Paleolimnology, Oceanography, Lake 
basins, Lake sediments, Continental slope, ’Upwell- 
ing, wee Sedimento! 

ting, Correlation analysis, Pollen. 


A deep-sea core collected on the continental slope 
off northern California contains a pollen stratigra- 
amp Aaah ptr shy <r pene ener ea 
— ee 
core CL-73-4. The occurrence in one 
men ot pollen, reflecting the local continental 
seme and marine microfossils reflecting 
hy, allows a comparison 

df cman mae at oe ek ae 
adjacent continental area to global climate 
changes. The interpretation of the two data sets 
gives a complex progression of changes that are 
ee ae tie a ae a 
duced coastal fogs. The changes in climatic and 


57 


oceanographic environmental conditions that oc- 


coke of teats Cast comes 2 Gregan mate 
pram he about 15,000 to 5,000 years ago. (See 

also W89-10137) (Author’s abstract) 

W89-10149 


FISH EVOLUTION AND THE LATE PLEISTO- 
CENE AND HOLOCENE HISTORY OF CLEAR 


CALIFO) 
Sonoma State Univ., Rohnert Park, CA. 
For primary bibliographic entry see Field 2H. 
W89-10150 


SEISMICITY IN THE CLEAR LAKE AREA, 
CALIFORNIA, 1975-1983, 

Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 8E. 
W89-10151 


Coasts. Geological Society of America, 
CO. 1988. p 207-221, 8 fig, 3 tab, 27 ref. 


Descriptors: *Lake basins, *Core drilling, *Heat 
‘California, *Lake sediments, *Geothermal 


— 1973 and 1974, precision temperatures 
ere measured in four drill holes, ranging in depth 
from 42 to 122 meters, in Clear Lake, Lake 


muds that underlie most of the main body of the 
lake and the peat of the southeast, or Highlands 
Arm, of the lake have thermal conductivities only 
slightly greater than that of water. Conductivities 
of the coarse-grained sediments associated with the 
deltaic deposits of Kelsey Creek are two to three 
times that of water. Heat flows calculated from the 
measurements are 1.5 to 1.6 heat-flow units (HFU) 
in the main basin of Clear Lake and about 2.4 HFU 
in the Highlands Arm of the lake. These values are 
contihinliliy treet Gen on ted, based on heat- 
flow measurements in The Geysers 25 km south of 
Clear Lake. A correction for an average sedimen- 
tation rate in the lake of 0.68 mm/year would raise 
the observed heat flows about 13 percent. Sedi- 
ment composition and thickness below about 200 
meters in the lake are unknown, and large differ- 
ences in conductivity could drastically change 
these corrections. However, the possibility of such 
high heat flows is encouraging enough that future 
measurements at greater depths be contem- 
—_— Aside from refraction effects there are 
Te causes of the low heat flows: (1) 
is bounded by faults and at least one 
Sade teeellenek toraees Gettin tain tone at 
the lake, allowing for Fag we heat absorbtion 
(which could decrease heat flux) caused Ay 
downward cold water movement along such a 
fault; and (2) water may be moving down throu; 
the sediments, although the permeability of 
sediments is generally rather low. Gapuatine on 
the velocity of the movement, a substantial reduc- 
tion in heat flow could result. The downward 
movement of water over such a large area (114 
square km) could be a source of recharge for The 
Geysers-Clear Lake geothermal system. (See also 
W89-10137) (Author’s abstract) 
W89-10152 


ATTEMPT TO EVALUATE THE EFFECTS OF 
AN ANTI-TURBIDITY SYSTEM ON SEDI- 
MENT DISPERSION FROM A HOPPER 
DREDGE, 





Field 2—WATER CYCLE 


Group 2J—Erosion and Sedimentation 


National Oceanic and Atmospheric Administra- 
tion, Seattle, WA. Pacific Marine Environmental 
Lab. 


For primary bibliographic entry see Field 5G. 
W39-10203 


EFFECTS OF COOPER RIVER REDIVERSION 
FLOWS ON SHOALING CONDITIONS AT 
CHARLESTON HARBOR, 


‘ON, 
SOUTH CAROLINA, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 
For primary bibliographic entry see Field 8B. 
W89-10204 


OVERVIEW OF SEDIMENT QUALITY IN THE 
UNITED STATES, 

Little (Arthur D.), Inc., Cambridge, MA. 

For primary bibliographic entry see Field 5B. 
W89-10401 


CHEMICAL AND BIOLOGICAL CHARACTER- 
AND SEDIMENTATION 
STREAMS DRAINING COAL-MINED LANDS 
IN RACCOON CREEK BASIN, OHIO, 
Geological Survey, Columbus, OH. Water Re- 
sources Div. 
For primary bibliographic entry see Field 5B. 
W89-10406 


CHANNEL MORPHOLOGY OF COTTON- 
WOOD CREEK NEAR COTTONWOOD, CALI- 
FORNIA, FROM 1940-1984, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

W. F. McCaffrey, J. C. Blodgett, and J. L. 
Thornton. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $5.75, microfiche $4.00. USGS Water-Re- 
sources ee Report 87-4251, 1988. 33p, 7 
fig, 6 tab, 24 ref. 


Descriptors: *Channel morphology, *Alluvial 
channels, *Flood channels, *Dam effects, Stream 
classification, Aerial photography, Braided 
streams, Cottonwood Creek, Calif ifornia, Shasta 
County, Tehama County, Scour, Stream erosion. 


Proposed construction of two dams on Cotton- 
wood Creek California, has caused concern that 
resulting streamflow modification may alter down- 
stream channel morphology. Baseline information 
on Cottonwood Creek channel characteristics 
from 1982-83 field surveys and 1940-84 aerial pho- 
tographs indicates an alluvial channel that consists 
of a braided inner main channel within a broader 
flood channel, with no clear topographic break 
between the main and flood channels. The braided 
channel is subject to large and rapid position shifts 
in the flood channel, which meanders within the 
valley fill; however, the position of the flood chan- 
nel has remained relatively stable since 1940. Mean 
slope of Cottonwood Creek is 0.0017 and that of 
South Fork Cottonwood Creek is 0.0020. Fluctua- 
tions of mean bed elevation appear to be random 
with no apparent long-term trend of aggradation 
or degradation. Mean bed-material size ranged 
from 3 to 82 millimeters. Low-flow channel sinuo- 
sity ranged from 1.04 to 1.47 from 1940 to 1984. 
Cumulative lateral migration for Cottonwood 
Creek decreased upstream, while for South Fork, 
it remained relatively constant. Net lateral migra- 
tion was toward the right bank on Cottonwood 
Creek whereas no trend in net lateral migration is 
—* for the South Fork. (USGS) 


HYDROGEOLOGIC AND GEOTECHNICAL 
PROPERTIES OF PLEISTOCENE MATERIALS 
IN NORTH-CENTRAL WISCONSIN, 

Wisconsin Univ.-Madison. Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field 2F. 
W89-10445 


SEDIMENT LOADS, DISCHARGES, AND 
YIELDS IN THE EAST BRANCH MAHONING 


CREEK BASIN, CLEARFIELD AND JEFFER- 
SON COUNTIES, PENNSYLVANIA, JUNE 1979 
THROUGH SEPTEMBER 1981, 

Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

C.A. Loper, and K. L. Wetzel. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 85-4213, 
1988. 26p, 8 fig, 5 tab, 9 ref. 


Descriptors: *Sediment discharge, *Streamflow, 
*Mahoning Creek, *Pennsylvania, *Hydrologic 
data, Turbidity, Land use, Data collections, Ma- 
honing Creek basin. 


Rainfall, streamflow, and sediment discharge data 
were collected from the East Branch Mahoning 
Creek basin from June 1979 through September 
1981 to evaluate sediment discharges from an area 
in which erosion and sediment controls were being 
used on surface mined areas. Sediment yields from 
the basin averaged 144 tons/sq mi/year. During 
the study, 9,570 tons of sediment were transported 
from the East Branch Mahoning Creek basin. In- 
creased monthly suspended-sediment loads were 
found after July 1980 when mined-area reclama- 
tion was accelerated. Beaver Run near Troutville 
discharged 576 tons of sediment, which was 7% of 
the load transported from the basin from Decem- 
ber 1979 through September 1981. Turbidity and 
suspended-sediment concentration follow a linear 
relation throughout the range of measured values. 
Using this relation and the frequency distribution 
of suspended-sediment concentrations, the estimat- 
ed turbidity levels in the stream were equal to or 
greater than 30 Nephelometric Turbidity Units 
(the level at which the streams become unusable as 
a public water source) approximately 15% of the 
time during the study. (USGS) 

W89-10459 


EFFECTS OF MICROTOPOGRAPHY AND 
VEGETATION COVER DENSITY ON INFIL- 
TRATION AND RUNOFF, 

Washington Univ., Seattle. Dept. of Geological 
Sciences. 

T. Dunne, W. Cundy, and W. Zhang. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-178586/ 
AS, Price codes: A04 in paper copy, AOI in micro- 
fiche. Final Report, December 11, 1988. 57p, 30 
fig, 14 ref. USGS contract 14-08-0001-G1154. 


Descriptors: *Model studies, *Overland flow, *To- 
pography, *Erosion, *Vegetation effects, *Infiltra- 
tion, *Mathematical models, *Runoff, Two-dimen- 
sional models, Simulation, Kinematic wave ap- 
proach, Surface roughness, Rainfall rate. 


This research investigated the effects of vegetation 
and microtopography on filtration and runoff 
through mathematical modeling and synthesis of 
field work and previously published research. Two 
modeling approaches were used in the study. The 
first utilized a steady-state kinematic wave ap- 
proach to model a corrugated microtopography 
where filtration capacity and roughness both in- 
crease with elevation in response to the presence of 
vegetation. The second approach utilized the full 
two-dimensional, unsteady equations of open-chan- 
nel flow. The original hypotheses of a positive 
relationship between infiltration rate and rainfall 
rate is supported by the kinematic wave modeling 
results. The model reproduces field data well, and 
is simple and accurate enough to be incorporated 
into runoff predictions. The two-dimensional 
model leads to important knowledge of hillslope 
runoff and erosion processes, reproducing the few 
available field measurements quite well. Simula- 
tions of hypothetical surfaces show that microto- 
pography has a dominant effect on the depth, 
velocity and direction of flow. The effects of spa- 
tial variation in infiltration and surface roughness 
are understanding overland flow in two ways. 
First, for the purpose of hydrologic analysis and 
prediction, empirical observations of increasing in- 
filtration rate with increasing rainfall have been 
explained from a process perspective. The role of 
vegetation and its association with high infiltration 
capacities and large surface roughness is shown to 
be important and is quantified. Second, the devel- 


opments of a two-dimensional model of overland 
flow has led to new insights into the process of 
overland flow on real hillslopes. The knowledge 


and prediction of overland flow fields is well 
beyond previous work. Furthermore, the results 
apply directly to the problem of surface erosion. 
(USGS) 


W89-10485 


REGIONALIZATION OF MEAN ae 
SUSPENDED-SEDIMENT LOADS 
STREAMS, CENTRAL, NORTHWESTERN, 
AND SOUTHWESTERN COLORADO, 
_ Survey, Denver, CO. Water Resources 


Vv. 

J. G. Elliott. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $4.25, microfiche $4.00. USGS Water-Re- 
sources Investigations Report 87-4193, April 1989. 
24p, 3 fig, 1 pl, 5 tab, 11 ref. 


Descriptors: *Suspended load, *Statistics, *Colora- 
do, *Geomorphology, *Regionalization, Annual 
suspended-sediment load, Annual streamflow. 


Regression analysis was used to develop models 
for estimating mean annual suspended-sediment 
loads for streams in Colorado. Mean annual sus- 
pended-sediment loads at 81 selected streamflow- 
gaging stations in the central, northwestern, and 
southwestern regions of Colorado were expressed 
as functions of geomorphic and hydrologic varia- 
bles. A multiple-regression model that included 
mean basin elevation, mean annual streamflow, and 
drainage-basin area explained 78% of the variance 
in mean annual suspended-sediment load when all 
sites were analyzed together. The state was divid- 
ed into four regions to decrease variance from 
spatial differences in geography and climate, and 
multiple-regression models were recomputed for 
each region. The best multiple-regression models 
for the central, northwestern, and southwestern 
regions of Colorado included mean annual stream- 
flow and mean basin elevation. A multiple-regres- 
sion model was not developed for eastern Colora- 
do because few sites in this region had adequate 
sediment-load records. Regionalization of mean 
annual suspended-sediment loads resulted in im- 
proved multiple-regression models for the central, 
northwestern, and southwestern regions of Colora- 
do. The regional multiple-regression models can be 
used to estimate mean annual suspended-sediment 
loads for other streams in these regions when mean 
annual streamflow and mean basin elevation are 
known. Regional regression models based only on 
drainage area also were developed, and they can 
be used to estimate mean annual suspended-sedi- 
ment load when annual streamflow is unknown. 


(USGS) 
W89-10513 


EFFECTS OF CHANNEL RELOCATION AND 
PROPOSED BRIDGE CONSTRUCTION OF 
FLOODFLOWS OF THE CATAWBA RIVER 
NEAR MARION, NORTH CAROLINA, 

_—— Survey, Raleigh, NC. Water Resources 


Vv. 
For primary bibliographic entry see Field 2E. 
W89-10523 


2K. Chemical Processes 


COMPLEXING ABILITIES OF HYDROUS 
MANGANESE OXIDE SURFACES AND THEIR 
ROLE IN THE SPECIATION OF HEAVY 
METALS, 

Geneva Univ. (Switzerland). Dept. of Inorganic, 
Analytical and Applied Chemistry. 

For primary bibliographic entry see Field 5B. 
W89-09277 


ATMOSPHERIC DEPOSITION OF BERYLLI- 
UM 7 IN THE CHESAPEAKE BAY REGION, 
Maryland Univ., Solomons. Chesapeake Biological 
Lab. 


J. E. Dibb. 
Journal of Geophysical Research (D) Atmospheres 





JGRDE3, Vol. 94, No. 2, p 2261-2265, February 
20, 1989. 4 fig, 2 tab, 34 ref. NSF grants OCE 
8442759 and OCE 8511383. 


Descriptors: *Chemistry of precipitation, *Isotopic 
tracers, *Precipitation, *Tracers, *Isotope studies, 
*Deposition, ‘*Beryllium, Seasonal variations, 
Chesapeake Bay, Maryland. 


Beryllium 7 has come to be recognized as a good 
tracer of mixing and transport in aquatic and sedi- 
mentary systems. Bulk (combined wet and dry) 
atmospheric deposition of the cosmogenic isotope 
7Be was monitored at Solomons, Maryland (38 
degrees North, 76 degrees West) from March 1986 
to November 1987. The observed deposition of 
7Be supported an inventory ranging from 2 to 4 
dpm (disintegrations per min)/sq cm. The support- 
ed inventory and monthly fluxes of 7Be showed 
maxima in late spring (March-May). The peak in 
7Be deposition was very similar in 1986 and 1987 
despite 1986 having a very dry spring. It appears 
that, given even modest amounts of precipitation, 
there is strong seasonality in the atmospheric 

sition of 7Be near 40 degrees North. The timing 
and magnitude of the spring peak in 7Be deposition 
are in close agreement with estimates of the sea- 
sonal variation in the injection of stratospheric air 
into the troposphere, suggesting that the bulk dep- 
osition of 7Be closely reflects the tropospheric 
inventory of 7Be on a monthly time scale. (Au- 
thor’s abstract) 

W89-09298 


TOXICITY OF AMMONIA IS A FUNCTION OF 
WATER PH: A STUDY IN THE SALAMANDER 
PLEURODELES WALTL (LA TOXICITE DE 
L’AMMONIAC EST FONCTION DE PH DE 
LV’EAU: ETUDE CHEZ LA SALAMANDRE 
PLEURODELES WALTL), 

Strasbourg-1 Univ. (France). Lab. d’Etude des 
Regulations Physiologiques. 

For primary bibliographic entry see Field 5C. 
W89-09300 


INTERPRETATION OF OXYGEN AND 
SULFUR ISOTOPES FROM DISSOLVED SUL- 
FATES IN TILLS OF SOUTHERN ALBERTA, 
CANADA, 

National Water Well Association, Dublin, OH. 
M. J. Hendry, H. R. Krouse, and M. A. Shakur. 
Water Resources Research WRERAO, Vol. 25, 
No. 3, p 567-572, March 1989. 3 fig, 2 tab, 19 ref. 


Descriptors: *Oxygen, *Sulfur, *Stable isotopes, 
*Soil solution, *Geochemistry, *Weathering, *Al- 
berta, *Canada, *Till, *Soil chemistry, *Soil hori- 
zons, *Sulfates, *Weathering zone, Air-earth inter- 
faces, Oxidation-reduction potential, Chemical 
properties, Groundwater. 


Tills of Interior Plains Region of southern Alberta, 
Canada, consist of an upper sulfate-rich weathered 
zone and a lower sulfate-deficient nonweathered 
zone. The delta O18 of aqueous sulfate from the 
nonweathered zone (arithmetic mean (x) = -4.1 
ppt, s = 3.2, n = 11) was enriched over the delta 
O18 of the weathered zone (x = -15.1 ppt, s = 3.1, 
n = 29); however, no statistical difference was 
observed in the delta S34 data of the aqueous 
sulfate from the two zones (x = -9.2 ppt, s = 2.1,n 
= 40). The delta O18 and delta S34 data from the 
aqueous sulfate provide in dent support for an 
earlier finding that most po oy in the weathered 
zone is derived from the oxidation of reduced 
sulfur. The delta O18 of aqueous sulfate from the 
nonweathered zone is different from that of the 
associated groundwaters (x = -22.6 ppt, s = 3.3,n 
= 11), whereas the delta O18 of aqueous sulfate 
from the weathered zone is similar to that of the 
groundwater (x = -17.8 ppt, s = 3.1, n = 17). 
These data are not consistent with equilibrium 
isotopic exchange between the aqueous sulfate and 
the groundwater and suggest that the rate of equili- 
bration is very slow because the groundwater and 
sulfate in the nonweathered zone have been in 
contact for up to 37,000 years. Isotopic balance 
calculations imply that most of the oxygen in the 
sulfate produced by the oxidation of reduced sulfur 
in the weathered zone is incorporated from the 
associated water molecules. (Author’s abstract) 


W89-09329 


SOME ASPECTS OF THE WATER CHEMIS- 
TRY IN THE AREA AROUND MALHAM 
TARN, NORTH YORKSHIRE, 

Freshwater Biological Association, Ambleside 


(England), 

C. Woof, and E. Jackson. 

Field Studies FSTUBX, Vol. 7, No. 1, p 159-187, 
October 1988. 13 fig, 2 tab, 32 ref, 9 append. 


Descriptors: *Lakes, *Acidity, ggg cen 
*Geomorphology, ‘*Alkaline *Streams, 
*England, *Water chemistry, “Acidic ‘water, Marl, 
Hydrogen ion concentration, Water analysis, Cal- 
cium, Magnesium, Hardness, , Bicarbon- 
ates, Conductivity, Correlation analysis. 


Within a five-km radius of Malham Tarn Field 
Centre (U.K.), lies a wide spectrum of standing 
and running waters; a strongly acid Pennine Tarn, 


from acid to alkaline can be followed in a single 
stream. This interesting diversity of water chemis- 
try initiated the study. pH, alkalinity, conductivity, 
calcium, magnesium, and total hardness were 
termined on 65 sites in 9 different water systems 
over a period of twelve months. The analyses of 
the running water samples showed that calcium is 
the major cation and bicarbonate the major anion 
in the waters. This important characteristic of the 
chemistry of the water samples can also be ex- 
pressed through the relationships of calcium and 
ikalinity to conductivity. The correlations be- 
tween these determinands were sufficiently strong 
(p < 0.001) on this and the other occasions that it 
is possible to derive a fairly reliable estimate of the 
calcium and alkalinity values for these waters from 
the graphs, simply by knowing the conductivity 
values. (Friedmann- 
W89-09331 


KINETICS OF FE(D) OXIDATION AND WELL 
SCREEN ENCRUSTATION, 

Missouri Univ., Columbia. Dept. of Geology. 

K. R. Applin, and N. Zhao. 

Ground Water GRWAAR, Vol. 27, No. 2, p 168- 
174, March-April 1989. 5 fig, 1 tab, 17 ref. 


Descriptors: *Fouling, Kinetics, *Well screens, 
*Well water, *Oxidation, *Iron oxides, Water anal- 
ysis, Chemical analysis, G dwater, G dwat. 
er movement, Dissolved oxygen, Hydrogen ion 
concentration, Mixing, Pumping, Water supply, 
Unconsolidated aquifers. 

















The unconsolidated sediments that border the Mis- 
souri River constitute an important groundwater 
aquifer that has been developed for mi il and 
industrial water supplies. The hydraulic y 
of wells in these sediments with time 
because of well screen encrustation caused by the 
oxidation of dissolved ferrous iron to insoluble 
ferric oxyhydroxides. The kinetics of ferrous iron 
oxidation are strongly dependent upon the solution 
pH and to a lesser extent the dissolved oxygen 
content. Chemical analyses of the well water in- 
cluding pH, Eh, dissolved oxygen, and dissolved 
iron indicate that at least one-half time for ferrous 
iron oxidation occurs prior to groundwater enter- 
ing the wells. As groundwater velocity increases 
near a pumping well, shallow, oxygen-bearing 
groundwater may mix with deeper, reduced water 
by mechanical dispersion and turbulent flow and 
facilitate the oxidation of dissolved ferrous iron. 
Although little can be done to prevent well screen 
encrustation, the rate of encrustation may be 
slowed by regulated pumping and avoidance of 
shutdowns. (Author’s abstract) 

W89-09337 


SIGNIFICANCE OF CHANGES IN K SUB C 
VALUES FOR CA-AL EXCHANGE AND ITS 
EFFECTS ON SOIL AND WATER ACIDIFICA- 
TION PREDICTIONS, 

Sveriges Lantbruksuniversitet, Uppsala. Inst. foer 
Ekologi och rey 

G. R. Gobran, and G. I. Agren. 

Ecological Modelling ECMODT, Vol. 44, No. 3/ 


WATER CYCLE—Field 2 
Chemical Processes—Group 2K 


4, p 165-175, January 1989. 7 fig, 22 ref. 


Descriptors: *Calcium, *Aluminum, *Acidic soils, 
*Acid rain effects, *Water chemistry, Soil water, 
Soil chemistry, Sensitivity analysis, Chemical reac- 
tions, Acidic water, Soil moisture, Mathematical 
studies, Prediction, Selectivity. 


A mathematical sensitivity test of the effect of soil 
surface composition of a Ca-Al system on the 
selectivity coefficient, K sub c, is presented. Esti- 
mates of K sub c prime (Al-Ca) are found to be 
very sensitive to the equivalent fraction of ex- 
changeable calcium, E sub Ca. The sensitivity is 
very large at both low and high values of E sub 
Ca. But the error in K sub c prime, delta K sub c 
prime, remains tolerable for 0.30 < E sub Ca < 
5:80. Because of the extensive interest in soils im- 
pacted by acid deposition, which normally have E 
sub Ca < 0.3, more experimental work on Ca-Al 
exchange systems within this range of E sub Ca is 
recommended. The functional 


relationship be- 
tween BS-K sub c-pH (BS, base saturation) is 
Geeuah. 1 Gn leche wien a onteatimeeher 
overestimated, the soil rr pr ay sensitivity (SLS) 
to acidic deposition would also be underestimated 
or overestimated, respectively. This reveals that 
using an appropriate K sub c is important for 
predicting soil and water acidification. (Author’s 


W89-09348 


AUTOMATED TWO-COLUMN 

CHANGE SYSTEM FOR DETERMINATION 
OF THE SPECIATION OF TRACE METALS IN 
NATURAL WA’ 

Oregon State Univ., Corvallis. Dept. of 


For primary bibliographic entry see Field 5A. 
W89-09358 


ZINC INFLUX ACROSS THE ISOLATED, PER- 
FUSED HEAD PREPARATION OF THE RAIN- 
BOW TROUT (SALMO GAIRDNERD IN HARD 
AND SOFT WATER, 

McMaster Univ., Hamilton (Ontario). Dept. of Bi- 


ology. 
For primary bibliographic entry see Field 5B. 
W89-09369 


CHEMICAL CHANGES IN SIMULATED RAIN- 
DROPS FOLLOWING CONTACT WITH 
LEAVES OF FOUR BOREAL FOREST SPE- 


CIES, 

Toronto Univ. (Ontario). Dept. of Botany. 
For primary bibliographic entry see Field SB. 
W89-09375 


VIRUCIDAL EFFECT OF CHLORINATED 
WATER CONTAINING CYANURIC ACID, 
Aichi Prefectural Inst. of Public Health, Nagoya 
(Japan). 

For primary bibliographic entry see Field SF. 
W89-09377 


TWO-COLUMN ION-EXCHANGE METHOD 
FOR THE DETERMINATION OF COPPER- 
COMPLEXING CAPACITY AND CONDITION- 
AL STABILITY CONSTANTS OF COPPER 
COMPLEXES FOR LIGANDS IN NATURAL 
WATERS, 

Oregon State Univ., Corvallis. Dept. of Chemistry. 
For primary bibliographic entry see Field 7B. 
W89-09395 


BIODEGRADATION KINETICS OF LINEAR 
AKYLBENZENE SULFONATE IN SLUDGE- 
AMENDED AGRICULTURAL SOILS, 

Procter and Gamble Co., Cincinnati, OH. Environ- 
mental Safety Dept. 

For primary bibliographic entry see Field 5B. 
W89-09418 


KINETICS OF NITRATE UTILIZATION BY 
MIXED POPULATIONS OF DENITRIFYING 





Field 2—WATER CYCLE 


Group 2K—Chemical Processes 


Kentucky Agricultural Experiment Station, Lex- 
ington. Dept. of Agronomy. 

R. E. Murray, L. L. Parsons, and M. S. Smith. 
Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 3, p 717-721, March 1989. 
1 fig, 2 tab, 25 ref. NSF grant BSR-8604964 


Descriptors: *Denitrification, *Nitrogen cycle, 
*Nitrates, *Bacteria, Sediment, Soils, Kinetics, 
Aquatic bacteria, Soil bacteria, Kentucky. 


Kinetics of nitrate utilization by mixed bacterial 
populations from two agricultural soils and a pond 
sediment in Kentucky were measured by using 
progress curves of nitrous oxide production. Ni- 
trous oxide production from anaerobic soil and 
sediment slurries containing added nitrate and acet- 
ylene exhibited first-order kinetics. Nitrate affinity 
(Km) for mixed populations of denitrifying bacte- 
ria in unfertilized agricultural soils and pond sedi- 
ments ranged from 1.8 to 13.7 microM. The affini- 
ty of bacterial populations for nitrate did not vary 
with habitat, and the ability to use low concentra- 
tions of nitrate was retained by bacterial —_— 
tions living in environments which received large 
inputs of nitrate. (Author’s abstract) 
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FIELD STUDY OF THE EFFECT OF DEPTH 
ON METHANE PRODUCTION IN PEATLAND 
WATERS: EQUIPMENT AND PRELIMINARY 
RESULTS, 

Department of Agriculture, Ottawa (Ontario). 
Land Reference Research Centre. 

H. Dinel, S. P. Mathur, A. Brown, and M. 
Levesque. 

Journal of Ecology JECOAB, Vol. 76, No. 4, 
1083-1091, December 1988. 3 fig, 2 tab, 20 ref. 


Descriptors: *Swamps, *Wetlands, *Limnology, 
*Methane, *Peat, *Water depth, Field tests, 
Probes, Methanogenesis, Sampling, Data collec- 
tions, Carbon cycle, Data acquisition. 


The question of whether deep layers of peatlands 
contain occluded gaseous methane and are richer 
in dissolved methane than the surface was ad- 
dressed a system suitable for sampling depth layers 
of peatland water and gases was designed. Tubular 
probes of stainless steel, with the outer jacket 
containing an open side window and a retractable 
inner plunger fitted with a rubber O-ring, were 
built and used to sample water and gas from layers 
40-60 cm, 90-110 cm and 125-145 cm below the 
surface of waterlogged peat in two peatlands, both 
basin swamps. Samples were collected periodically 
up to 2 h, each time in evacuated gas bottles, with 
the O-ring on the plunger acting as a seal in the 
withdrawn position after time zero. The evolved 
gases were detected and measured by gas chroma- 
tography. The amounts of methane and carbon 
dioxide evolved increased with depth and de- 
creased with time. The methane, but not the 
carbon dioxide, evolved from deeper layers and 
was greater in amount than could have been dis- 
solved in all the water that the sample probe could 
hold. The ratio of methane:carbon dioxide evolved 
increased with depth to beyond the expected 2.33. 
The results indicated that deep layers of the peat- 
lands waters held occluded (trapped) and pressur- 
ized gaseous methane or were supersaturated with 
dissolved methane with respect to 1 atmosphere, or 
both. These observations are in accord with a 
recent proposal on the role of methane in peatland 
hydrology and the carbon cycle. (Author’s ab- 
stract) 
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EVIDENCE FOR RECENT TEMPERATURE- 
INDUCED WATER MIGRATION INTO PER- 
MAFROST FROM THE TRITIUM CONTENT 
OF GROUND ICE NEAR MAYO, YUKON TER- 
RITORY, CANADA, 

Carleton Univ., Ottawa (Ontario). Ottawa-Carle- 
ton Centre for Geoscience Studies 

For primary bibliographic entry see Field 2C. 
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ACCURATE, RELATIVELY SIMPLE CALCU- 
LATION OF THE SATURATION INDEX OF 
CALCITE FOR FRESH TO SALT WATER, 


Keuringsinstituut voor Waterleidingartikelen, Rijs- 
wijk (Netherlands). 

P. J. Stuyfzand. 

Journal of Hydrology JHYDA7, Vol. 105, No. 1-2, 
p 95-107, January 30, 1989. 2 fig, 2 tab, 20 ref, 
append. 


Descriptors: *Calcite, *Mathematical models, 
*Computer models, *Water chemistry, *Hardness, 
Saline water, Hydrogen ion concentration, Con- 
ductivity, Chlorine, Sulfates, Calcium, Alkalinity, 
Fortran. 


An accurate, noniterative method for calculating 
the calcite saturation index for fresh to salt waters 
is presented. The results differ only + or - 0.02 
log-units on average and + or - 0.05 log-units at 
most, from the results obtained with the computer 
program WATEQF. The method has been tested 
on 100 water samples, covering the following 
ranges in composition: pH =4.35-9.5, Cl=5-20,000 
mg/l, SO4=0-3000 mg/l, HCO3=1-25000 mg/1 
and electrical conductivity =100-53,000 microS/ 
cm (20 C). The necessary input for the calculation 
consists of temperature, electrical conductivity, 
pH, alkalinity (as HCO3), Ca and SO4. The high 
computation speed and low number of input-pa- 
rameters make the method very applicable to pro- 
grammable pocket calculators and for large data- 
bases like those used in regional hydrochemical 
research. The computer program for the calcula- 
tion method is given in FORTRAN-77. (Author’s 
abstract) 
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PRELIMINARY HYDROCHEMICAL STUDY 
OF THE STREAMS OF JACI-PARANA (RON- 
DONIA) (ESTUDO PRELIMINAR SOBRE A 
HIDROQUIMICA DA _ BACIA DE _ JACI- 
PARANA (RO), 

Instituto Nacional de Pesquisas da Amazonia, 
Manaus (Brazil). 

U. M. Santos, M. N. G. Ribeiro, and A. C. F. 
Tancredi. 

Acta Amazonica AMAZAP, Vol. 16/17, No. 1, 
Suppl, p 143-150, 1986/87. 1 fig, 1 tab, 10 ref. 
English summary. 


Descriptors: *Brazil, *Streams, *Rain forests, 
*Water chemistry, *Hydrologic data collections, 
*Tropic zone, Dissolved solids, Hydrogen ion con- 
centration, Decomposing organic matter. 


The hydrochemical parameters of the streams of 
the tropical rain-forest area of Jaci-Parana in Ron- 
donia (Brazil) were examined. The samples were 
collected during October 1984 to November 1985, 
including dry and wet seasons. The parameters 
presented are pH, specific conductance, humic ma- 
terial, oxygen consumed, sulfate, calcium, magnesi- 
um, sodium, potassium, chloride, iron, Kjeldahl 
nitrogen, and silica. These waters are very poor in 
dissolved solids concentrations. (Author’s abstract) 
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METHANE OXIDATION IN SAANICH INLET 
DURING SUMMER STRATIFICATION, 
California Univ., San Diego, La Jolla. Inst. of 
Marine Resources. 

B. B. Ward, K. A. Kilpatrick, A. E. Wopat, E. C. 
Minnich, and M. E. Lidstrom. 

Continental Shelf Research CSHRDZ, Vol. 9, No. 
1, p 65-75, January 1989. 7 fig, 1 tab, 25 ref. NSF 
grant OCE-8417038 (BBW) and NASA contract 
NAGW 839 (MEL). 
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oxidation, *Marine environment, ‘*Interfaces, 
Methane bacteria, Air-water interfaces, Anoxic, 
Chemical oxidation, Seasonal distribution, Diffusi- 
vity, Fluctuations, Aerobic conditions, Anaerobic 
conditions. 


Saanich Inlet, British Columbia, a fjord on the 
southeast coast of Vancouver Island, typically 
stratifies in summer, leading to the formation of an 
oxic-anoxic interface in the water column and ac- 
cumulation of methane in the deep water. The 
results of methane concentration measurements in 
the water column of the inlet at various times 


throughout the summer months in 1983 are pre- 
sented here. Methane gradients and calculated dif- 
fusive fluxes across the oxic-anoxic interface in- 
creased as the summer progressed. Methane distri- 
bution and consumption in Saanich Inlet were 
studied in more detail during August 1986. At this 
time, a typical summer stratification with an oxic- 
anoxic interface around 140 m was present. At the 
interface, steep gradients in nutrient concentra- 
tions, bacterial abundance and methane concentra- 
tion were observed. Methane oxidation was detect- 
ed in the aerobic surface waters and in the anaero- 
bic deep layer, but the highest rates occurred in a 
narrow layer at the oxic-anoxic interface. Estimat- 
ed methane oxidation rates were sufficient to con- 
sume 100% of the methane provided by the diffu- 
sive flux from the anoxic layer. Methane oxidation 
is thus a mechanism whereby atmospheric flux 
from anoxic waters is minimized. (Author’s ab- 
stract) 
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SUMMARY ON THE LEAD-210 CYCLE IN 
NATURE AND RELATED APPLICATIONS IN 
SCANDINAVIA, 

Uppsala Univ. (Sweden). Dept. of Physics. 

F. El-Daoushy. 

Environment International, Vol. 14, No. 4, p 305- 
319, 1988. 
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*Scandinavia, *Lead radioisotopes, *Cycling ra- 
dioisotopes, Data collections, Radon radioisotopes, 
Peat, Erosion, Weathering, Deposition. 


The atmospheric lead-210 ‘extra’ or ‘unsupported’ 
lead-210 (half-life 22.26 +or-0.22 yr) is created 
through the emanation of radon-222 (half-life 3.8 
days) from continental lands free from glaciers and 
permafrost at an average rate of 4 x 10 to the minus 
17th power Ci per sq cm/sec. Through its atmos- 
pheric and hydrologic pathways, lead-210 is mixed 
with other global, regional, and local remains, con- 
veyed to, and accumulated in, various depository 
sites. Earlier experiments and research on Scandi- 
navian lead-210 focused mainly on the lead-210 
dating of marine and lacustrine sediments along 
with a few ecological studies of ombrotrophic peat 
and lichen-carpets. No direct research has been 
carried out on soils, rivers, dry and wet atmospher- 
ic precipitation, coastal-, lake-, and ground-waters. 
Therefore, a general circulation model of Scandi- 
navian lead-210 is lacking. However, the existing 
lead-210 data bank, which has been created from a 
series of scattered investigations, permits discus- 
sion of some of the essential processes controlling 
the lead-210 cycling in some parts of the Scandina- 
vian environment. Physical and chemical erosion 
are of basic importance in the environmental cy- 
cling of lead-210, particularly in areas with dynam- 
ic hydrologic cycles such as Scandinavia. The 
interaction of different eroded components would 
influence the fate of lead-210 in various depository 
reservoirs. For these reasons, speciation studies 
would enhance the knowledge on multi-system 
interactions. Lead-210 cycling in the environment, 
if properly understood, would permit modeling of 
many other biogeochemical cycles. (Rochester- 


PTT) 
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STANDARD ERROR CALCULATIONS FOR 
NON-SEASALT CONSTITUENTS IN MARINE 
PRECIPITATION, 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

M. E. Hawley, J. N. Galloway, and W. C. Keene. 
Water, Air, and Soil Pollution WAPLAC, Vol. 42, 
= 1-2, p 87-102, November 1988. 4 fig, 2 tab, 6 
ref. 


Descriptors: *Precipitation, *Geochemical cycles, 
*Path of pollutants, *Geochemistry, *Statistical 
analysis, *Acid rain, *Water pollution sources, 
Seawater, Ions, Marine environment. 


Pollutant transport studies and investigations of 
geochemical cycling often involve calculation of 
excess (non-seasalt) concentrations for various ions 





found in precipitation. Excess concentrations are 
calculated from measurements of the concentra- 
tions of a reference species and the species of 
interest. Formulas for determining the accuracy of 
calculated excess concentrations are necessary be- 
cause this accuracy can vary significantly from 
sample to sample within the same data set, as well 
as from one study to another. Formulas were de- 
rived that demonstrate that the standard error of 
calculated excess concentrations is dependent on 
the nature and magnitude of the analytical errors 
made in measuring total concentrations. Applica- 
tion to a real data set indicates that this standard 
error is often greater than the calculated excess 
concentration, and that the standard error may 
vary by orders of magnitude for various samples in 
the same data set. The magnitude of the potential 
errors has important implications for the reliability 
of conclusions based on calculated excess concen- 
trations, while the sample-to-sample variation of 
these errors ape gre the process of determining 
the accuracy of summary statistics such as the 
volume-weighted mean concentration. In addition, 
these variations in accuracy can obscure the rela- 
tionships between excess concentrations and other 
variables, both chemical and meteorological. This 
complicates investigations of source-receptor rela- 
tionships and geochemical cycling, and may lead 
to faulty conclusions. (Author’s abstract) 
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SEDIMENTARY RECORD OF SEASONAL 
PRODUCTION AND GEOCHEMICAL FLUXES 
IN A NEARSHORE COASTAL EMBAYMENT 
IN THE NORTHERN BALTIC SEA, 

Finnish Inst. of Marine Research, Helsinki. 

For primary bibliographic entry see Field 2L. 
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VARIATIONS IN TIME AND SPACE OF SOME 
PHYSICAL AND CHEMICAL VARIABLES IN 
THE BERNESGA RIVER (LEON, SPAIN), 

Leon Univ. (Spain). Dept. de Ecologia. 

M. C. Fernandez Alaez, M. Fernandez Alaez, and 
E. L. Calabuig. 

Annales de Limnologie ANLIB3, Vol. 24, No. 3, p 
285-291, 1988. 4 fig, 18 ref. 
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tribution. 


The chemical composition of the river Bernesga 
has been evaluated throughout four seasonal sam- 
pling studies at twelve sampling points. The tend- 
ency toward an increase in mineralization all along 
the river can be observed when using a principal 
component analysis to the complete data gathered. 
A temporal differentiation based on the variations 
that affect the flow rate throughout the year is also 
established. The spatial organization defined by the 
second component allows the use of the scores as 
the staring point in order to determine the value of 
the chemical distance between the different sam- 
pling stations. The contrast between the chemical 
and actual distance gives an overall view of the 
river, which is a reflection of what happens on its 
course with regard to its chemical processes. (Au- 
thor’s abstract) 
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DIEL VARIATIONS IN oe CHEMISTRY IN 
STREAM IN 


AN ACIDIC THE COLORADO 
ROCKY MOUNTAINS, U.S.A., 


— Survey, Denver, CO. Water Resources 


>. ‘McKnight, and K. E. Bencal: 
Arctic and Alpine Research ATLPAV, Vol. 20, 


No. 4, p 492-500, November 1988. 4 fig, 3 tab, 25 
ref. 
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drainage, *Acid streams, *Heavy metals, *Iron, 
*Colorado, *Water analysis, Sampling, Trace ele- 
ments, Diurnal distribution, Fluctuations, Rocky 
Mountains, Regime streams. 


In the Snake River, an acidic mountain stream in 
the Colorado Rocky Mountains, the concentration 
of dissolved iron is age unrelated to season- 
al changes in hydrologic regime, which strongly 
influence the concentrations of most other dis- 
solved constituents. Hourly sampling indicated 
that short-term fluctuations in iron chemi 
occur, whereas the concentrations of most other 
dissolved constituents, Tae my other trace 
metals, remain stable. yer the day, greater con- 
centrations of dissolved total and ferrous iron gen- 
erally occurred during periods of full sunlight. 
Photoreduction of hydrous iron oxides, which are 
abundant in the fine sediment and as coatings on 
the rocks, may be a for these observa- 
tions. Iron chemistry aried at night, decreas- 
ing in dissolved oul and ferrous iron until about 
midnight and increasing until dawn. Oxidation of 
ferrous iron, and several microbial processes, may 
contribute to these nighttime changes. In an on-site 
batch experiment using rocks and streamwater, an 
increase in dissolved total and ferrous iron oc- 
curred on exposure to sunlight, and ferrous oxida- 
tion occurred on return to darkness. Short-term 
fluctuations in iron chemistry are consistent with 
the lack of correlation between iron and other 
constituents in the long-term data, and illustrate 
the potential importance of complex in-stream 
processes in such stream systems. (Author’s ab- 
stract 

'W89-09670 


EXCESS AND DEFICIT OF SULFATE IN 
POLAR SNOW, 

Bergen Univ. (Norway). Dept. of Meteorology. 
For primary bibliographic entry see Field 2C. 
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REGIONAL HYDROCHEMICAL ANOMALIES 
IN THE WESTERN PART 


OF THE MaA- 
ZOWSZE BASIN, 
Warsaw Univ. (Poland). Inst. of Hydrogeology 
and Engineering Geology. 
A. Macioszcyk. 
Biuletyn Geologiczny-Bulletin of Geology, Vol. 
30, p 83-124, 1986. 7 fig, 6 tab, 71 ref. 
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Coal, Mineralization, Watersheds. 


In the western part of the Mazowsze Basin, 
Poland, there are waters with anomalous salinity 
and color, in spite of a hydrochemical zonality 
typical for shallow artesian basins. Anomalous sa- 
linities occur in zones of mineralized water upflow, 
connected with tectonic fracturing within the beds 
that overlie the halokinetic structures. Color anom- 
alies depend on the intensity of carbonization of 
brown coal deposits within the Miocene coal for- 
mation. Occurrence of both these phenomena in 
the same place in spite of their differing origin is 
related to hydrodynamic conditions. A limited 
supply of infiltration waters and an insignificant 
flow of waters in certain zones, result in the forma- 

tion of both types of anomalies. (Author’s abstract) 
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EFFECT OF TEMPERATURE -— SOLAR RA- 
DIATIONS ON VOLATILIZATION, MINERAL- 
IZATION, AND DEGRADATION. OF (14C)-DDT 
IN SOIL, 

Delhi Univ. (India). Dept. of Zoology. 
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SIMULTANEOUS DETERMINATION OF BRO- 
MIDE AND IODIDE AS ACETONE DERIVA- 
TIVES BY GAS CHROMATOGRAPHY AND 
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RAL WATERS AND BIOLOGICAL FLUIDS, 
Eoetvoes Lorand Univ., ery: sae (Hungary). Inst. 
of Inorganic and Analytical Ch emistry. 
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a OF THE UREASE INHIBI- 
IR PHENYL PHOSPHORODIAMIDATE IN 

SOLUTIONS AND FLOODWATERS, 

International Fertilizer Development 

Muscle Shoals, AL. 

B. Byrnes, K. Vilsmeier, E. Austin, and A. 

Amberger. 

Journal of Agricultural and Food Chemistry 

JAFCAU, Vol. 37, No. 2, p 473-477, March/April 

1989. 5 fig, 1 tab, 24 ref. 


Center, 


a *Urease inhibitors, 

‘Chemical treatment, *Flood irriga- 
tion, *Irrigation effects, *Ammonia, Hydrogen ion 
concentration, Chemical reactions, Nitrogen com- 
pounds, Kinetics, Algicides. 


Studies were conducted to determine the effects of 
various pH buffers and floodwater additions on 
phenyl phosphorodiamidate (PPDA) degradation 
and to evaluate the possibility of os the pH 
of the floodwater to decrease PPDA 

rates and thus prolong its nee” degra- 
dation of the urease inhibitor PPDA in buffered 
and unbuffered solutions followed first-order reac- 
tion kinetics, and the rates were greatly affected by 
the buffering salts. The rate of PPDA degradation 
increased linearly with increasing buffer concen- 
trations. At pH values where the salts had no 
buffering ability, they did not affect the rate. Deg- 
radation of PPDA in floodwaters overlying soil 
depended on the daytime pH of the water, and 
there was no evidence that biological or adsorp- 
tion-catalyzed degradation was important. The 
PPDA failed to be an effective urease inhibitor 
shortly after its concentration dropped to 0.5 ppm. 
It was difficult to reduce the floodwater pH with 
organic salts. Algicides were the most effective 
means of decreasing the base hydrolysis of PPDA. 
(Author’s abstract) 
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PARTICLE TRANSPORT IN LAKES: MODELS 
AND MEASUREMENTS, 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

For primary bibliographic entry see Field 2H. 
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SOME TRACE METAL IONS IN NATURAL 
WATERS OF TIANSHAN MOUNTAINS AND 
QINGHAI-TIBET PLATEAU--EVIDENCE OF 
THE HOMOGENEOUS DISTRIBUTION OF 
TRACE METAL IONS IN NATURAL WATERS 
(IN CHINESE), 

—" Sinica, Qingdao (China). Inst. of Ocean- 
ology 

H. Gu, M. Liu, G. Li, W. Bao, and S. Zhang. 
Oceanologia et Limnologia Sinica, Vol. 16, No. 5, 
p 364-370, September 1985. 1 fig, 2 tab, 11 ref. 
English summary. 
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Concentrations of Zn, Cd, Pb, and Cu ions are 
shown to be similar in the natural waters of Tian- 
shan and Qinghai-Xizang (Tibet) plateau as well as 
in the East China Sea. Metal speciation showed no 
significant changes throughout the natural water 
cycle. Average and variable concentrations of 
trace metal ions in fresh water are ively 
Zn(2+) 5.7 parts per billion (ppb) or /-26%. 
Cd(2+) 0.092 ppb +/-41%, Pb(2+) 0.048 ppb 
+/-23%, and Cu(2+) 1.1 ppb +/-18%. The aver- 
age concentrations in East China Sea water are 
Zn(2-+) 7.3 ppb (5.5 in 1976), Cd(2+) 0.12 ppb, 
Pb(2+) 0.036 ppb, and Cu(2+) 0.94 ppb. This 
phenomenon of a homogeneous distribution of 
trace metal ions in natural waters shows that the 
metal ions are carried throughout the water cycle. 
The metals are carried into the air by evaporation 
from seawater; from the air into the rivers by rain; 
and from the river back into the sea. No significant 
equilibration transfer takes place between trace 
metal ions and particulate phases at the pH of 
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natural waters. When an ion occurs at trace con- 
centrations the influence of the environment (the 
medium) will be of great importance, and the ion 
will not observe the rates of thermodynamic equi- 
librium theory. This transfer is not determined by 
the energy of the metal ions and, consequently, the 
thermodynamics do not present a problem. (Lantz- 


PTT) 
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TRANSPORT OF MAJOR _ DISSOLVED 
MATTER IN CHANGJIANG ESTUARY (IN 
CHINESE), 

National Bureau of Oceanography, Hangzhau 
(China). Second Inst. of Oceanography. 

For primary bibliographic entry see Field 2L. 
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DISTRIBUTION OF TRACE ELEMENTS IN 
SALT LAKES OF XIZANG (TIBET) (IN CHI- 
NESE), 

Qinghai Inst. of Salt Lake, Xining (China). 

For primary bibliographic entry see Field 2H. 
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CHEMICAL INVESTIGATION OF NATURAL 
WATERS IN  OKU-NIKKO CENTRAL 
HONSHU (IN JAPANESE), 

J. Kobayashi, F. Morii, and T. Tokui. 

Japanese Journal of Limnology RIZAA, Vol. 46, 
No. 1, p 25-31, January 1985. 2 fig, 27 ref, append. 
English summary. 
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Descriptors: *Water quality, *Honshu, *Geochem- 
istry, *Water chemistry, *Natural waters, *Japan, 
Chemical analysis, Groundwater quality, Yukawa 
Rivers, Izumikado Pond, Minerals, Calcium bicar- 
bonate, Lake Chuzenji, Yanagi River, Jigoku 
River, Silica. 


In the Oku-Nikko area of Japan, 65 water samples 
were collected from 29 stations from May 1977 to 
May 1980 to determine the mineral components. 
Spring waters along the Jigoku-zawa Valley and 
groundwater at the dormitory of the Utsunomiya 
University experimental farm were similar in their 
principal components, suggesting that they might 
have originated from the same strata of ground- 
water. The two springs tested at the Yukawa River 
side and the Izumikado Pond side seem to flow out 
from the same source. They have a high mineral 
content, causing chemical constituents of the 
Yukawa River to increase and brook trout (Salve- 
linus fontinalis) to avoid the stream. In general, the 
dissolved mineral contents ranged from a state as 
dilute as pure rain water to high concentrations. 
Using the Piper diagram, water types were ana- 
lyzed. Among the 29 stations, 13 were found to 
have calcium-bicarbonate types, which is the 
normal quality of this water. The chemical nature 
of Lake Chuzenji was found to be an average of 
the three rivers, Yukawa, Jigoku and Yanagi, that 
feed the lake. The silica content of the Jigoku-zawa 
which originates in volcanic Mt. Nantai showed 
values as high as those of other rivers running 
through volcanic areas of Japan. However, the 
silica concentration in Lake Chuzenji was found to 
be markedly less than that of the rivers that feed it. 
The same phenomenon was observed in Lake 
Biwa. (Author’s abstract) 
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EARLY DIAGENESIS OF ORGANIC MATTER 
IN WATER OF LAKE HARUNA. II, CARBOHY- 
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MENT (IN JAPANESE), 

Tokyo Metropolitan Univ. (Japan). Dept. of 
Chemistry. 
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HORIZONTAL DISTRIBUTION AND SEA- 
SONAL CHANGE OF CHLOROPHYLL A CON- 
CENTRATION IN THE SOUTH BASIN OF 
LAKE BIWA, 

Kyoto Univ., Otsu (Japan). Otsu Hydrobiological 
Station. 
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CLASSIFICATION OF RIVER WATERS IN 
DIFFERENT PARENT ROCKS FROM THEIR 
CHEMICAL COMPOSITIONS--IN THE WEST- 
ERN PART OF THE SHIMOINA AREA IN 
NAGANO PREFECTURE--(IN JAPANESE), 
lidanishi Junior High School (Japan). 

M. Takemura. 

Japanese Journal of Limnology RIZAA, Vol. 46, 
No. 2, p 128-134, April 1985. 10 fig, 2 tab, 9 ref. 
English summary. 
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gy. 


The chemical composition of 56 different river 
waters were determined in the western part of the 
Shimoina area, Nagano Prefecture. Since the effect 
of human activities on water quality is negligible in 
these river waters, their chemical composition 
should be controlled chiefly by the chemical 
weathering of parent rocks. The river water was 
classified according to chemical composition in 
relation to the interaction with parent rock in the 
area. Results show that the chemical composition 
of river waters in this area clearly reflects the 
nature of parent rock, and that the water quality 
can be classified into four groups according to the 
differences in geologic conditions. (Author’s ab- 
stract) 
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NUMBER OF NITRIFYING BACTERIA IN 
THE NORTH BASIN OF LAKE BIWA, 

Kyoto Univ., Otsu (Japan). Otsu Hydrobiological 
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For primary bibliographic entry see Field 2H. 
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ANALYSIS OF THE COMPOSITION 
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NENT ANALYSIS, 
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SEASONAL CHANGES OF NUTRIENTS, 
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cy, 

Niigata Univ. (Japan). Faculty of Education. 
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Descriptors: *Limnology, *Air pollution, *Acid 
rain effects, *Lake restoration, *Lakes, *Carbon 
dioxide, *Alkalinity, *Storage capacity, Sediments, 
Carbonate, Hydrogen ion concentration, Iron, 
Manganese, Nitrogen, Sulfur, Oxidation. 


Greater transfer of CO2 from the atmosphere to 
lakes, as a first step towards its storage in lake 
sediments, can be driven by an increase in lake- 
water alkalinity. Higher alkalinity values in fresh 
water lakes can be attained through biological 
productivity, carbonate-mineral dissolution, reduc- 
tion reactions in water and sediments, or input of 
chemical bases. Alkalinity increase in lakes owing 
to the proton consumption in biogeological reduc- 
tion of iron, manganese, nitrogen and sulfur species 
is at least in part balanced by alkalinity reducing 
processes, such as oxidation and carbonate d i 

tion. At present, lakes varying in composition from 
very dilute to highly saline are at, or near, an 
equilibrium with the atmospheric CO2. On a global 
scale, transfer of about 1% of atmospheric CO2 to 
fresh-water lakes would raise their dissolved car- 
bonate concentration by several tens of mg/L. The 
present near-annual increment of atmospheric CO2 
could be taken up by a mean net primary produc- 
tivity of about 850 mgC/sq m/yr, a value that is 
typical of eutrophic and tropical lakes. A compara- 
ble CO2 transfer to lakes may be attained by 
increases in alkalinity in the range 0.0001 to 0.001 
mol/L and/or in pH in the range from 7.0 to 8.5. 
(Author’s abstract) 

W89-09822 
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SEDIMENTS (DYNAMIQUE DU PHOSPHORE 
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TANCE DES PHENOMENES DE RETENTION 
DANS LES SEDIMENTS), 

Institut National de la Recherche Agronomique, 
Thonon-les-Bains (France). Inst. de Limonologie. 
For primary bibliographic entry see Field 5B. 
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RELATIONSHIPS BETWEEN MICELLE- 
WATER AND OCTANOL-WATER PARTITION 
CONSTANTS FOR HYDROPHOBIC ORGAN- 
ICS OF ENVIRONMENTAL INTEREST, 
Louisiana State Univ., Baton Rouge. Dept. of 
Chemical Engineering. 

K. T. Valsaraj, and L. J. Thibodeaux. 

Water Research IAWPRC, Vol 23, “No 2, p 183- 
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The partition constants between micelles of sodium 
dodecyl sulfate and water for eleven hydrophobic 
non-polar organics of environmental interest were 
correlated to their octanol-water partition con- 
stants, aqueous solubilities and total molecular sur- 
face areas. Octanol-water partition constant was 
found to be the best correlating parameter. Values 
of partition constants for micelles formed of dode- 
cylbenzenesulfonate and hexadecyltrimethylam- 
monium bromide surfactants were also correlated 
to the octanol-water partition constants. This cor- 
relation was then applied to the transport of hydro- 
phoric compounds whose transport in groundwat- 
er is facilitated by linear alkyl sulfate surfactants to 
distances far greater than predicted by simple re- 
tarded diffusion equations. It was concluded that 
micelles formed by any particular surfactant have 
an effect on the transport of hydrophobic contami- 
nants in groundwater. (Author’s abstract) 
W89-09827 


METALS FROM SEDIMENTS, 

Technische Univ. Braunschweig (Germany, F.R.). 
Botanisches Inst. 

W. Lietz, and G. Galling. 
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River sediments were investigated relative to their 
desorption characteristics for zinc, cadmium and 
lead by examining naturally contaminated sedi- 
ments of the Oker River in the Federal Republic of 
Germany. Using dialysis pipes for separating sedi- 
ments from the medium, a direct influence of com- 
plexes is prevented. The only possibility of this 
influence is from diffusion through the membrane 
which is dependent upon the uptake capacity of 
the surrounding medium. Without any metal ad- 
sorbing substances in solution, values of desorption 
reached a maximum of 1.96% lead, 0.31% cadmi- 
um and 0.02% zinc. The addition of 1 micro M 
NTA (nitrilotriacetic acid) or EDTA to the 
medium increased metal desorption. Incubation, 
together with these chelating agents, raised zinc 
values 28-fold; lead and cadmium are enhanced by 
a maximum 5-fold. The addition of algae to the 
medium has no effect on desorption. All three 
metals have only slightly varied concentrations 
when compared with the medium alone. Uptake 
only reaches 10-15% of the total desorbed cadmi- 
um and lead concentrations in the medium. (Au- 
thor’s abstract) 
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CONCERNING THE HYDROCHEMISTRY OF 
BOTTOM AND SURFACE BLACK SEA 
WATERS, 

Bulgarian Academy of Sciences, Sofia. Geological 
Inst. 

For primary bibliographic entry see Field 2L. 
W89-09839 


MULTIVARIATE-STATISTICAL EXAMINA- 
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tologisches Inst. und Museum. 
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HYDROGEOLOGIC FACTORS AFFECTING 
ACID NEUTRALIZATION IN CADWELL 
CREEK WATERSHED, WEST CENTRAL MAS- 
SACHUSETTS, 

Massachusetts Univ., Amherst. Dept. of Geology 
and Geography. 

R. Yuretich, W. Leonard, and S. Pohanka. 

Water Resources Research WRERAO, Vol. 25, 
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Descriptors: *Acid rain effects, *Water chemistry, 
*Geochemistry, *Acidic water, *Groundwater, 
*Neutralization, ‘*Streams, Aquifers, Cadwell 
Creek, Massachusetts, Water quality, Flow, Un- 
confined aquifers, Geohydrology, Glacial aquifers, 
Quabbin Reservoir, Precipitation, Runoff. 


Groundwater hydrolo ogy and chemistry were mon- 
itored for influence of acidity in a network of 10 
wells in the Cadwell Creek watershed, west cen- 
tral Massachusetts. The study area is underlain by 
crystalline metamorphic bedrock with glacial till 
serving as the main unconfined aquifer. Low air- 
equilibrated pH (4.7 to 5.4), low alkalinity (near 
zero mg/L CaCO3), and low conductivity (23-24 
micromhos) were measured in the groundwater in 
the downstream parts of the watershed where 
steep hydraulic gradients prevail and groundwater 


residence times are short, about 3 months. The 
headwater areas, in which low hydraulic gradients 
and slower groundwater velocities are characteris- 
tic, had correspondingly higher air-equilibrated 
groundwater pH (7.0 to 7.4), alkalinity up to 26 
mg/L, and higher conductivity (32-71 micromhos). 
In this supposedly acid-sensitive terrain the 
groundwater was neutralized as long as mineral-to- 
water contact time was long enough, on the order 
of one year. Cadwell Creek water had low pH 
(about 4.5 to 6) for most of the year because about 
10% of its base flow originates as shallow ground- 
water in the lower reaches of the watershed. When 
deeper base flow from headwater sources pre- 
vailed in late summer, pH and alkalinity rose ap- 
preciably (to about 6.5 to 7 and to about 5 mg/L 
CaCO3, respectively). (Cassar-PTT) 
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SIMULATION OF CALCITE DISSOLUTION 
AND POROSITY CHANGES IN SALTWATER 
MIXING ZONES IN COASTAL AQUIFERS, 
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The results from a reaction simulation model 
(PHREEQE) were coupled with a variable density 
groundwater flow and solute transport model to 
study the potential for limestone dissolution in 
coastal carbonate aquifers. Ideal cross sections of 
coastal carbonate aquifers were simulated to esti- 
mate the potential for calcite dissolution under a 
variety of hydrologic and geochemical conditions. 
Results showed that limestone dissolution in 
mixing zones was strongly dependent on ground- 
water flux and nearly independent of the dissolu- 
tion kinetics of calcite. The amount of dissolution 
varied within a mixing zone, depending on the 
properties, physical dimensions, and bo con- 
ditions of the aquifer system. Nearly all of the 
dissolution occurred in the fresher side of the 
mixing zone, with the maximum occurring in 
water fresher | sap solely by geochemical 
reaction models. The greatest porosity and perme- 
ability development occurred at the toe and at the 
top of the mixing zone. If permeability increased as 
porosity increased, asymmetry in the dissolution 
caused the mixing zone to migrate landward over 
time. Dissolution rates indicated by the model 
showed that this mechanism can produce signifi- 
cant increases in porosity and permeability over 
time spans on the order of tens of thousands of 
years. It was postulated that this process could 
have been responsible for porosity and permeabil- 
ity enhancement observed in carbonate rocks 
through which a mixing zone had migrated during 
its geologic history. (Cassar-PTT) 
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SOLUTE TRANSPORT IN GEOLOGIC SYS- 
TEMS: FORMULATION AND CAL- 
CULATION, 

Lawrence Berkeley Lab., CA. Earth Sciences Div. 
For primary bibliographic entry see Field 2F. 
W89-09900 


GEOTOXICITY OF MULTIPLE SCLEROSIS: 
THE  HENRIBOURG, SASKATCHEWAN, 
CLUSTER FOCUS, II. THE SOIL, 

Saskatchewan Univ., Saskatoon. Toxicology Re- 
search Centre. 

For primary bibliographic entry see Field SC. 
W89-09914 


DETERMINATION OF MAGNESIUM AND 
CALCIUM IN WATER WITH ION-SELECTIVE 
ELECTRODES, 
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The sum of the concentrations of Ca and Mg in 
fresh water and sea water samples can be deter- 
mined directly with a neutral carrier-based Mg/ 
Ca-selective electrode (divalent ion-selective elec- 
trode), without addition of any auxiliary —_—— 
ing agent such as acetylacetone. This 

works well, even in situations where Gunkeiee 
electrodes do not detect the second inflection point 
because the Ca/Mg concentration ratio is too high 
(Ca2+:Mg2+ >5: fy or the Na concentration is 
high. With high levels of acetylacetone (0.1 eater: the 
divalent ion-selective electrode can also be used 

for Ca determinations. For such measurements, 
however, the standard deviations obtained with the 
Ca-selective electrode are smaller. A theoretical 
description of titration curves pod Ba these 
findings. (Author’s abstract) 
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Texas Tech Univ., Lubbock. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field SC. 
W89-10230 


NATIONAL STREAM SURVEY PHASE 1: 
FIELD OPERATIONS REPORT. 

Lockheed Engineering and Management Services 
Co., Inc., Las Vegas, NV. 

For primary bibliographic entry see Field 5B. 
W89-10246 


AMMONIA DISTRIBUTION IN AND EXCRE- 
TION BY FISHES, 
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CHARACTERIZING COLLOIDS IN NATURAL 
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Waste--Ground-Water Contamination: Proceed- 
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The U.S. Geological Survey has undertaken a re- 
search program to study the behavior of colloidal 
materials in natural systems. The first phase of the 
program is to identify surface-and groundwater 
systems in which colloids are present. After identi- 
fication of such systems, the colloids will be char- 
acterized as to size and shape distributions, chemi- 
cal composition, and crystal morphology, surface 
charge and surface-chemistry characteristics, and 
sorption of contaminants of interest. The transport 
of these colloid-contaminant associations then will 
be studied in field settings. Both conventional and 
nontypical techniques will be used in these studies. 
The nontypical techniques will include scanning 
electron microscopy with energy-dispersive x-ray 
analysis, photon correlation microscopy, electric 
birefringence analysis, and electrophoretic light 
scattering. Plans are to show how these techniques 
can be used to determine the characteristics of 
colloidal populations in natural waters by using 
results obtained from field investigations at Be- 
midji, Minnesota, Pensacola, Florida, and the 
Whitewood Creek-Belle Fourche-Cheyenne River 
Basin investigation site (Montana). (See also W89- 
10313) (Rochester-PTT) 
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International Science and Technology, 
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The purpose of this study was to define the areal 


distribution of different water types, use the distri- 
bution to help define the groundwater flow system, 


64 


and identify processes resulting in differences in 
groundwater quality in the Albuquerque-Belen 
Basin in central New Mexico. The chemistry of 
surface water inflow from adjacent areas, which 
infiltrates and recharges the aquifer along the basin 
margin, affects the groundwater quality in the east- 
ern and southeastern areas of the basin. Ground- 


um and bicarbonate are the dominant ions. Mixing 
of recharge, groundwater inflow, and surface 
inflow from adjacent areas, which have different 
chemical compositions, is the major process affect- 
ing groundwater quality in the southwestern, west- 
ern, and northern areas of the basin. In these areas, 
there is 2 lar; —_ in specific conductance and 
distribution of dissolved ions. Groundwater quality 
in the Rio Grande valley is affected by the infiltra- 
tion of excess irrigation water. The excess irriga- 
tion water ly has a larger specific conduct- 
ance than other groundwater in the valley, so 
mixing of these waters results in shallow ground- 
water generally having larger ific conductance 
than the groundwater. (USGS) 
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— Survey, Boise, ID. Water Resources 
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Available from Books and Open File OME Sec- 
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copy $7.75, microfiche $4.00. USGS Water- 
sources Investigations Report 88-4161, 1988. 46p, 
12 fig, 17 tab, 34 ref. 


Descriptors: *Carcinogens, *Chlorinated hydro- 
carbons, *Chlorination, * *Lakes, *Water 
quality, Lake morphology, Land use, Organic 
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The formation of carcinogenic trihalomethanes 
during the treatment of public surface water sup- 
plies has become a potentially serious problem. 
The U. S. Geological Survey, in cooperation with 
the Kansas Department of Health and Environ- 
ment, investigated the potential for trihalomethane 
formation in water from 15 small, public water 
supply lakes in eastern Kansas from April 1984 
through April 1986 in order to define the ee 
factors that affect or control the potential for tri 
lomethane formation during the water treatment 
rocess. Relations of mean concentrations of triha- 
lomethane-formation potential to selected water 
quality and lake and watershed physical character- 
istics were inv using correlation and re- 
ion analysis. Statistically significant, direct re- 
se were developed between trihalomethanes 
produced in unfiltered and filtered lake water and 
mean concentrations of total and dissolved organic 
carbon. Correlation coefficients for these relations 
ranged from 0.86 to 0.93. Mean values of maximum 
depth of lake were shown to have statistically 
significant inverse relations to mean concentrations 
of trihalomethane-formation potential and total and 
Sneed organic carbon. Correlation coefficients 
for - relations ranged from -0.76 to -0.81. 


(USGS) 
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Available from Books and Open File Report Sec- 
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sources Investigations Report 87-4222, 1988. 14p, 6 
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A method was developed to determine the average 
dissolved-solids yield contributed by small basins 
characterized by hemeral and _ intermittent 
streams in the Green River basin in Wyoming. The 
method is different from that commonly used for 
perennial streams. Estimates of dissolved-solids dis- 
charge at eight water quality sampling stations 
operated by the U.S. Geological meres in coop- 
eration with the U.S. Bureau of Land M: ement 
range from less than 2 to 95 tons/day. dis- 
solved-solids yield upstream from the sampling 
stations ranges from 0.023 to 0.107 tons/day/sq mi. 
However, estimates of dissolved solids yield con- 
tributed by drainage areas between paired stations 
on Bitter, Salt Wells, Little Muddy, and Muddy 
creeks, based on dissolved-solids discharge versus 
drainage area, range only from 0.081 to 0.092 tons/ 
day/sq mi. (USGS) 

W89-10461 


CALIBRATION AND USE OF AN INTERAC- 
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DISTRIBUTION OF FLUORIDE IN THE 
GROUNDWATER IN ALLUVIAL BASINS OF 
ARIZONA AND ADJACENT PARTS OF CALI- 
FORNIA, NEVADA, AND NEW MEXICO, 
Geological Survey, Tucson, AZ. Water Resources 
Div. 


For primary bibliographic entry see Field 7C. 

Was 10088 

VOLATILIZATION OF BENZENE AND EIGHT 
ALKYL-SUBSTITUTED BENZENE 


COM- 
POUNDS FROM WATER, 
Geological Survey, Reston, VA. Water Resources 
Di 


Vv. 
For primary bibliographic entry see Field 5B. 
W89-10490 


GROUNDWATER QUALITY IN THE LOMPOC 
PLAIN, SANTA BARBARA COUNTY, CALI- 
FORNIA, 1983, 


prs Survey, Sacramento, CA. Water Re- 
sources Div. 

C. E. Berenbrock. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; 

copy $8.75, microfiche $4.00. USGS Water- 
sources Investigations Report 87-4101, Oct. 1988. 
54p, 34 fig, 9 tab, 25 ref. 


Descriptors: *Water pollution, *Unconsolidated 
aquifers, *Groundwater pollution, *Water quality, 
*Geohydrology, *California, Chemical analysis, 
Groundwater, Groundwater level, Well data, 
Lompoc plain, Vandenberg Air Force Base, Santa 
Barbara County. 


Groundwater is the main source of water in the 
Lompoc plain, California. The lower member of 
the younger alluvium is the main water-bearing 
zone. Long-term groundwater levels in most of the 
plain have not changed significantly since the 
1940’s. Groundwater quality in the plain in 1983 
tended to deteriorate from east to west. Dissolved- 
solids concentrations throughout the plain exceed- 
ed the U.S. Environmental Protection Agency sec- 
ondary maximum contaminant level of 500 mg/L 
for drinking water. In samples from some wells, 
concentrations of one or more of the following 
constituents--sodium, chloride, nitrate, and iron- 
exceeded primary and secondary maximum con- 
taminant levels for drinking water. Concentration 
of constituents in some samples also exceeded rec- 
ommended levels for irrigation water. The pre- 
dominant ions generally were calcium, magnesium, 
sulfate, and bicarbonate--except in the western 
part, where sodium and chloride were the pre- 
dominant dissolved ions. From 1972 to 1983, dis- 
solved-solids concentrations in the main water- 
bearing zone generally decreased in the central 
part of the plain but increased throughout most of 
the study area. The largest increases, greater than 
1,000 mg/L, were in the extreme western part of 
the plain. (USGS) 

W89-10491 


MANGANESE DYNAMICS IN THE R. 
B.RUSSELL IMPOUNDMENT, 

Clemson Univ., SC. Dept. of Chemistry. 

For primary bibliographic entry see Field 5G. 
W89-10505 


DISSOLVED-SOLIDS CONCENTRATIONS 

AND PRIMARY WATER TYPES, GULF COAST 

AQUIFER SYSTEM SOUTH-CENTRAL 

UNITED STATES, 

— Survey, Austin, TX. Water Resources 
iv. 


For primary bibliographic entry see Field 7C. 
W89-10509 
2L. Estuaries 


EFFECTS OF DREDGING AND RECLAMA- 
TION ON METALS LEVELS IN WATER AND 
SEDIMENTS 


University of the West Indies, St. Augustine (Trin- 
idad and Tobago). Dept. of Chemistry. 

For primary bibliographic entry see Field 5C. 
'W89-09283 


SURVIVAL AND ACTIVITY OF STREPTOCOC- 
CUS FAECALIS AND ESCHERICHIA COLI IN 
PETROLEUM-CONTAMINATED TROPICAL 
MARINE WA’ 

Puerto Rico Univ., Rio Piedras. Dept. of Biology. 
For primary bibliographic entry see Field 5A. 
W89-09285 


FLUXES OF INORGANIC NITROGEN BE- 
TWEEN SEDIMENTS WATER IN A 
CORAL REEF LAGOON, 

Environmental Monitoring and Support Lab.-Cin- 
cinnati, OH. 

For primary bibliographic entry see Field 2J. 
W89-09293 


WATER CYCLE—Field 2 
Estuaries—Group 2L 


BASELINE SURVEY OF THE BENTHIC MA- 
CROFAUNA OF TWOFOLD BAY, NS.W., 
WITH A DISCUSSION OF THE MARINE 


P. Hutchings, J. Vandervelde, and S. Keable. 
Proceedings of the Linnean Society of New South 
Wales PLSWAQ, Vol. 110, No. 3/4, p 339-367, 
1988/89. 1 fig, 2 tab, 32 ref, append. 


Descriptors: *Baseline studies, *Species composi- 
tion, *Bays, *Benthic fauna, *Fauna, *Surveys, 
*Australia, *Marine animals, Water sampling, Bal- 
last, Intertidal areas, Isopods, Crabs, Snails, 

cles, Oysters. 


A baseline survey of the benthic macrofauna of 
Twofold Bay, southern N.S.W., was carried out 
during ao Sampling was concentrated in in- 
tertidal and shallow subtidal habitats. les 
were collected seasonally and, although sampli 

was largely qualitative, some attempts were made 
to assess the abundance of species and this is indi- 
cated in the species list given. The survey originat- 
ed in response to a study on ballast water, o> 


discharge into the Bay. Of the seven marine species 
recorded during this survey as non-indigenous to 
Twofold Bay, two may have been introduced via 
ballast water: (1) Eurylana arcuata, and (2) Cras- 
sostrea gi The remaining species, with the ex- 
ception of Theba pisana, were probably introduced 
as fouling organisms. The influence of these seven 
introduced on the ecology of the indige- 
nous marine life in the bay is not known. To date, 
only the Pacific oyster, Crassostrea gigas, has been 
recognized as ig a possible 

sae a bt ae problem, not one 
restricted to Twofold Bay. The spread of Carcinus 
maenas z the southern and south-eastern Aus- 
on “ane st 

lia may warrant studies including ones to 
assess the impact this has on the local 
fauna. This basic inventory of the macrofauna of 
shallow intertidal and subtidal benthic communi- 
ties in Twofold Bay provides a basis for identifying 
any subsequent introductions and assessing the 
timing of the introduction. (Miller-PTT) 
W89-09294 


RESONANT SEICHE MOTION IN THE 
CHESAPEAKE BAY, 

—_— Taiwan Univ., Taipei. Inst. of Oceanogra- 
phy. 

W. Chuang, and W. C. a. 

Journal of Geophysical Research (C) Oceans 
JGRCEY, Vol. 94, No. 2, p 2105-2110, February 
15, 1989. 4 fig, 1 tab, 10 ref. NSF grant OCE- 
8411052. 


Descriptors: *Ri Bay, 
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change. The longitudinal wind forced response can 
exist in a relatively broad spectrum range (2-3 
days) and is more easily generated. The lateral 
wind can only induce a coupled response near 
resonant frequency, but its transport far exceeds 
the one associated with longitudinal wind and 
cannot be neglected. (Miller-PTT) 

W89-09297 


SEASONALITY IN AN ARCTIC FJORD ECO- 
SYSTEM: HORNSUND, SPITSBERGEN, 

Polish Academy of Sciences, Sopot. Inst. of 
Oceanology. 

J. M. Weslawski, M. Zajaczkowski, S. 
Kwasniewski, J. Jezierski, and W. Moskal. 

Polar Research, Vol. 6, No. 2, p 185-189, Decem- 
ber 1988. 4 fig, 25 ref. 


ecu SN *Arctic, *Svalbard, *Fjords, *Ecosys- 

tems, *Fjords, *Aquatic habitats, *Seasonal varia- 
tion, Salinity, Water temperature, Cycling nutri- 
ents, Fluctuations, Physical properties, Solar radi- 
ation, Meltwater, Phytoplankton, Sea ice, Aquatic 
animals, Suspended particulates, Invertebrates, 
Water birds, Seals, Polar bears, Phytoplankton. 


Based on two complete years of marine ecological 
surveys (1981-82 and 1984-85) carried out in the 
Hornsund fjord of southern Spitsbergen (77 de- 
grees N), the seasonal variation of physical and 
biological processes is presented. Physical param- 
eters reflect the strong seasonality of sun radiation, 
while water salinity and temperature fluctuate 
within a narrow range. Concentrations of nutrients 
and suspended matter depend on meltwater dis- 
charge from glaciers and snow cover thickness. 
The breeding period of most marine invertebrate 
species is strongly related to the phytoplankton 
bloom that peaks in May. Ringed seal and polar 
bear occurrences are directly to sea ice conditions. 
Both species are most numerous in Hornsund 
during March-April. Sea birds that nest in huge 
colonies along the Hornsund coasts arrive in April- 
May and leave by August-September except for 
Fulmars and Brunnich’s Guillemots, which were 
observed year-round. (Author’s abstract) 
W89-09332 


EFFECTS OF TRIBUTYLTIN COMPOUNDS 
ON IONIC REGULATION AND GILL ATPASE 
ACTIVITY IN ESTUARINE FISH, 

Maryland Univ., Solomons. Center for Environ- 
mental and Estuarine Studies. 

For primary bibliographic entry see Field 5C. 
W89-09350 


BACTERIAL ABUNDANCE, BIOMASS, AND 
SECONDARY PRODUCTION 
FOREST-TO-OCEAN 


ENT, 
Texas Univ. at Arlington. Dept. of Biology. 


T. H. Chrzanowski, and R. G. Zingmark. 

Journal of Experimental Marine Biology and Ecol- 
ogy JEMBAM, Vol. 125, No. 3, p 253-266, 1989. 7 
fig, 1 tab, 40 ref. NSF Grants DEB 8119752 and 
DEB 8012165. 


Descriptors: *Population density, *Bacteria, *Bio- 
mass, *Coastal marshes, *Secondary productivity, 
*Wetlands, *Salt marshes, *Saline water, Aquatic 
productivity, Aquatic bacteria, Population dynam- 
ics, Coastal streams, South Carolina. 


Intrasystem C processing by bacteria was exam- 
ined through an investigation of bacterial second- 
ary production at various sites within the coastal 
landscape of the North Inlet salt-marsh ecosystem 
near Georgetown, South Carolina. Bacterial abun- 
dance, biomass, and rates of secondary production 
were measured at three locations along a transect 
extending from stream-input areas to near-ocean 
areas. Bacterial abundances, biomass, and growth 
rates were low in stream areas compared to abun- 
dances, biomass, and growth rates in high-marsh 
and near-ocean marsh. This general pattern was 
influenced by tidal events. Bacteria were more 
abundant and had higher growth rates during low 
tides than during high tides at high-marsh and 
near-ocean marsh sites. This pattern was reserved 
in stream input areas where bacterial abundance 


and growth rates were higher during high tides 
than during low tides. Estimates covaried with 
salinity. Covariance of growth rates and salinity 
suggested that bacterial growth rates were more 
closely associated with a given water mass than 
with a particular landscape segment or the charac- 
teristics of that landscape segment. (Vernooy- 


PTT) 
W89-09357 


SEASONAL FLUCTUATIONS AND COMPOSI- 
TION OF FISH ASSEMBLAGE IN THE SHATT 
AL-ARAB RIVER AT BASRAH, IRAQ, 
ee Univ. (Iraq). Marine Science Centre. 

A. Hussain, T. S. Ali, and K. D. Saud. 
loam of Biological Science Research (Baghdad) 
JBSREF, Vol. 20, No. 1, p 139-150, January 1989. 
3 fig, 2 tab, 15 ref. 


Descriptors: *Estuaries, *Shatt Al-Arab River, 
*Seasonal variation, *Fish populations, *Iraq, 
*Rivers, *Population dynamics, *Species composi- 
—_ Population density, Salinity, Temperature ef- 
ects. 


The limnological characteristics of the Shatt Al- 
Arab river depend mainly on the amount of fresh- 
water received from its tributaries, the Tigris, Eu- 
phrates, and Karuin. Recently, a gradual decrease 
in the amount of freshwater input in the river 
resulted in the extension of its estuary further to 
the north. Seasonal changes and composition of 
fish assemblage in Shatt Al-Arab river were stud- 
ied from Feb. 1987 to Jan. 1983. A total of 1507 
fish comprising 33 species were collected. Amon 
them five species--Nematalosa nasus, Gambusia af- 
finis, Liza abu, Sa latu, and Hetero- 
poeustus fossilus--formed ost half (44.4%) of 
the total specimens collected. Species composition 
and abundance seem to be affected by the chlorin- 
ity more than temperature. Shatt Al-Arab river has 
a major function as nursery, feeding and protection 
ground especially for young marine fish. (Ver- 


nooy-PTT) 
W89-09362 


VEGETATION PATTERNS IN JAMES BAY 

COASTAL MARSHES: II. EFFECTS OF HY- 

DROLOGY ON SALINITY AND VEGETATION, 

ag Univ., Hamilton (Ontario). Dept. of Ge- 

ograp’ 

bee Price, K. Ewing, M.-K. Woo, and K. A. 

Kershaw. 

Canadian Journal of Botany CJBOAW, Vol. 66, 

- - p 2586-2594, December 1988. 7 fig, 3 tab, 
1 ref. 


Descriptors: *Marshes, *Vegetation, *Salinity, 
*Hydrologic systems, *Coastal marshes, *Brackish 
water, *Ecological distribution, *Saline soils, Estu- 
arine environment, Saline-freshwater interfaces, 
Surface-groundwater relations, James Bay, 
Canada. 


The vegetation of a coastal marsh in southern 
James Bay in Canada was examined in reference to 
the salinity and hydrological processes. Regional 
hydrologic influences related to the freshwater 
budget of James Bay reduce the local salinity so 
that the vegetation typifies that of a fresh to brack- 
ish marsh system, in contrast to the Hudson Bay 
salt marshes reported in the literature. Thus species 
that thrive in areas of higher salinity have only 
limited occurrence at the study site. Infrequent 
tidal inundation of low salinity bay water dimin- 
ishes surface salinity, which is primarily controlled 
by the interaction of marsh hydrology with fossil 
salt diffusing upward from postglacial deposits. 
The soil water salinity increases with the depth 
and distance inland. However, local hydrologic 
gradients near raised beach ridges and incised 
stream channels affect surface runoff and ground- 
water recharge and discharge, producing further 
distinct spatial variations in salinity. These process- 
es thus control the distribution of saline water in 
the rooting zone and hence the patterns of vegeta- 
tion. (Author’s abstract) 

W89-09376 


OCCURRENCE AND DISTRIBUTION OF 
VIBRIO SPP., LISTONELLA SPP., AND CLOS- 


TRIDIUM 

INLAND SEA OF JAPAN, 
Hiroshima Univ. (Japan). Faculty of Applied Bio- 
logical Science. 

For primary bibliographic entry see Field 5B. 
W89-09420 


IN THE SETO 


LARGE BEDFORMS AND ASSOCIATED HY- 
DRAULIC CONDITIONS WITHIN MICROTI- 
DAL-INLET CHANNELS, SOUTHERN GULF 
OF ST. LAWRENCE, CANADA, 

McMaster Univ., Hamilton (Ontario). Dept. of Ge- 
ography. 

P. N. Matsushita, and S. B. McCann. 

Canadian Journal of Earth Sciences CJESAP, Vol. 
25, No. 6, p 916-922, June 1988. 4 fig, 18 ref. 


Descriptors: *Sandbars, ‘*Sediment transport, 
*Channel morphology, *St Lawrence Seaway, 
*Inlets, *Tidal hydraulics, *Tidal basins, *Tides, 
Tidal range, Tidal currents, Sandwaves. 


A variety of large bedforms, at two scales (sand 
waves, dunes), occur within the throat section of 
three small microtidal-inlet channels in the south- 
ern Gulf of St. Lawrence. The larger forms, which 
have an average length of 32 m and height of 1.0 
m, remain ebb oriented throughout the tidal month 
but are only actively modified at large tides. The 
smaller forms, which may be superimposed on the 
larger, are partially reworked each tidal cycle but 
are also predominantly ebb oriented. Tidal-current 
measurements confirm the dominance of ebb-tidal 
flow in the inlet throats and indicate that despite 
the small tidal range (maximum 1.1 m), ebb cur- 
rents may exceed 1.0 m/s with associated shear 
velocities of 0.14 m/s. (Author’s abstract) 
W89-09435 


LATE WINTER-EARLY SPRING SEDIMENTA- 
TION OFF THE GREAT WHALE RIVER, 
SOUTHEASTERN HUDSON BAY, 

McGill Univ., Montreal (Quebec). Inst. of Ocean- 
ography. 

B. d’Anglejan, and G. Biksham. 

Canadian Journal of Earth Sciences CJESAP, Vol. 
25, No. 6, p 930-933, June 1988. 2 fig, 1 tab, 9 ref. 


Descriptors: *Sedimentation, *Sedimentation rates, 
*Seasonal variation, *Sediment transport, *Hudson 
Bay, Great Whale River, Ice breakup, Ice cover, 
Sediment sampler. 


Sediment traps were used to measure particle-set- 
tling fluxes in serial moorings offshore of Great 
Whale River (Hudson Bay, Canada), both under 
the late winter sea-ice cover and during and after 
breakup. Before breakup, the settling fluxes ranged 
between 0.25 and 2 g/sq cm/ 100 yr, increasing 
from April to May in response to the progressively 
larger under-ice algal biomass. Fluxes also in- 
creased with depth. During and after breakup, 
including the early summer period of peak runoff, 
sedimentation rates increased to values of up to 33 
g/sq cm/100 yr. These fluxes agree with the mean 
sedimentation rate determined from 210Pb activi- 
ties in the underlying sediments. (Author’s ab- 
stract) 

W89-09436 


TURBULENCE MEASUREMENTS OF SUS- 
PENDED SOLIDS CONCENTRATION IN ES- 
TUARIES, 

Birmingham Univ. (England). Dept. of Chemistry. 
For primary bibliographic entry see Field 2J. 
W89-09445 


ESTUARINE BEHAVIOUR OF SELENIUM IN 
SAN FRANCISCO BAY, 

Old Dominion Univ., Norfolk, VA. Dept. of 
Oceanography. 

For primary bibliographic entry see Field 5B. 
W89-09472 


HYDROLOGY AND FISH FAUNA OF CANAL 
DEVELOPMENTS IN AN _INTENSIVELY 
MODIFIED AUSTRALIAN ESTUARY, 





Queensland Dept. of Primary Industries, Brisbane 
(Australia). Fisheries Management Branch. 

For primary bibliographic entry see Field 6G. 
W89-09473 


INFLUENCE OF TOPOGRAPHIC FACTORS 
UPON THE OXYGEN CONSUMPTION RATE 
IN SILL BASINS OF FJORDS, 
Fiskeridirektoratets Havforskningsinstitutt, Bergen 
(Norway). 

For primary bibliographic entry see Field 2H. 
W89-09474 


INFLUENCE OF SEAGRASS BEDS AND 
OYSTER PARKS ON THE ABUNDANCE AND 
BIOMASS PATTERNS OF MEIO--AND MA- 
CROBENTHOS IN TIDAL FLATS, 

Bordeaux-1 Univ., Talence (France). Inst. de Bio- 
logie Marine. 

For primary bibliographic entry see Field 2H. 
W89-09475 


CURRENTS IN ESTU 

South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
For primary bibliographic entry see Field 7B. 
W89-09476 


CURRENT VANES FOR MEASURING TIDAL 
ARIES, 


TEMPORAL AND SPATIAL PATTERNS OF 
PHYTOPLANKTON PRODUCTION IN TO- 
MALES BAY, CALIFORNIA, U.S.A., 

Geological Survey, Menlo Park, CA. 

B. E. Cole. 

Estuarine, Coastal and Shelf Science ECSSD3, 
Vol. 28, No. 1, p 103-115, January 1989. 7 fig, 1 
tab, 28 ref. 


Descriptors: *Tomales Bay, *California, *Phyto- 
plankton. *Bays, *Estuaries, *Primary productivi- 
ty, Temporal distribution, Spatial distribution, 
Carbon, Biomass. 


Primary productivity in the water column was 
measured 14 times between April 1985 and April 
1986 at three sites in Tomales Bay, California, 
U.S.A. The conditions at these three stations en- 
compassed the range of hydrographic conditions, 
phytoplankton biomass, phytoplankton community 
composition, and turbidity typical of this coastal 
embayment. Linear regression of the measured 
daily carbon uptake against the composite parame- 
ter BZip) I(0) (where B is the average phytoplank- 
ton biomass in the photic zone; ) is the photic 
depth; and I(o) is the daily surface insolation) 
indicates that 90% of the variability in primary 
productivity is explained by variations in phyto- 
plankton biomass and light availability. The linear 
function derived using Tomales Bay data is essen- 
tially the same as that which explains more than 
80% of the variation in productivity in four other 
estuarine systems. Using the linear function and 
measured values for B, Z(p), and I(o), the daily 
photic-zone productivity was estimated for 10 sites 
at monthly intervals over the annual period. The 
average daily photic-zone productivity for the 10 
sites ranged from 0.2 to 2.2 g C/sq m. The bay- 
wide average annual primary productivity in the 
water column was 400 g C/sq m, with most of the 
uptake occurring in spring and early summer. Spa- 
tial and temporal variations in primary productivi- 
ty were similar to variations in phytoplankton bio- 
mass. Productivity was highest in the seaward and 
central regions of the bay and lowest in the shal- 
low landward region. (Author’s abstract) 
W89-09477 


NITRATE REQUIREMENT FOR ACETYLENE 
INHIBITION OF NITROUS OXIDE REDUC- 
TION IN MARINE SED 

State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 

J. M. Slater, and D. G. Capone. 

Microbial Ecology MCBEBU, Vol. 17, No. 2, p 
143-157, 1989. 6 fg, 1 tab, 40 ref. NSF Division of 
Ocean Sciences Grants OCE 84-17595 and 85- 
15886. 


Descriptors: *Nitrates, *Marine sediments, *Salt 
marshes, *Denitrification, Sulfides, Kinetics, Nitro- 
3 Acetylene reduction, Estuaries, Organic 


The possible causes of temporary inhibition of 
nitrous oxide (N20) reduction by acetylene 
(C2H2) in saltmarsh sediment was investigated. 
The reduction of N2O in the presence of C2H2 
was biological. N2O consumption in the presence 
of C2H2 began when nitrate concentration became 
very low. time course of N2O consumption 
after periods of N2O accumulation was unaffected 
by initial nitrate concentrations between 16 and 
200 microM, or C2H2 concentrations between 10 
and 100% of the gas phase. Sulfide had no effect 
on the kinetics of N2O reduction in the presence of 
C2H2. In more dilute slurries of saltmarsh sedi- 
ments and in estuarine sediment, N2O persisted in 
the presence of C2H2 unless sufficient organic 
carbon was added to deplete nitrate. In saltmarsh 
sediments, the rate of N2O consumption in Ge 
presence of C2H2 was not changed by 

tion with C2H2. Initial positive rates of N20 pro- 
duction in the presence of C2H2 occurred only 

when the block was apparently effective (i.e., at 
nitrate concentrations >about 5-10 microM) and 
appeared to represent a valid cotimete of denitrifi- 
cation. Conversely, and in of NOI) with previ 

ous studies, concentrations of NO fo—rard below yoo 
levels resulted in reduced efficiency of C2H2 
— . = N20 reductase. (Author’s abstract) 


METHANE OXIDATION IN SAANICH INLET 
DURING SUMMER STRATIFICATION, 
California Univ., San Diego, La Jolla. Inst. of 
Marine Resources. 

For primary bibliographic entry see Field 2K. 
W89-09517 


CHANGJIANG RIVER PLUME AND SUS- 
PENDED SEDIMENT TRANSPORT IN 
HANGZHOU BAY, 

National Bureau of Oceanography, Hangzhau 
(China). Second Inst. of Oceanography. 

For primary bibliographic entry see Field 25. 
W89-09518 


EUTROPHICATION INDUCED 
CIENCY: EFFECTS O) 


IN SOFT 


IRN SWED) 
Goeteborg Univ. (Sweden). Dept. of Zoology. 
For primary bibliographic entry see Field 5C. 
W89-09523 


EARLY LIFE HISTORIES OF THREE SYMPA- 
TRIC STICKLEBACKS IN A SALT-MARSH, 
Laval Univ., Quebec. Dept. de Biologie. 

R. Poulin, and G. J. FitzGerald. 

Journal of Fish Biology JFIBA9, Vol. 34, No. 2, p 
207-221, February 1989. 4 fig, 6 tab, 42 ref. 


Descriptors: *Stickleback, *Fish populations, *Life 
history studies, *Juvenile growth stage, *Environ- 
mental effects, *Salt marshes, Salinity, Survival, 
Temperature effects, Dissolved oxygen, Popula- 
tion dynamics, Fish eggs. 


The effects of abiotic factors (water level, tempera- 
ture, dissolved oxygen and salinity) and interspeci- 
fic competition on the survival and growth of early 
life stages of three sympatric sticklebacks, Gaster- 
osteus aculeatus, G. wheatlandi and Pungitius pun- 
gitius, were studied in salt-marsh tide pools near 
Isle Verte, Quebec. Significant year-to-year varia- 
tion was observed in the percentage of live eggs 
per nest, ese incubation times, and the growth and 
condition of juveniles for all three species. These 
differences were associated with variations in tem- 
perature, oxygen and salinity in the pools. Com- 
parisons of egg survival and juvenile growth rates 
were also made for G. aculeatus living in two 
contrasting habitats of the salt-marsh, the harsh 
and variable tide pools, and a less harsh, less vari- 
able freshwater site. Egg incubation times were 
longer, and the percentage of live eggs per nest 
lower, in the river than in the pools. However, 
river juveniles had higher growth rates and condi- 
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tion factors than pool juveniles. Results of experi- 
ments to study in competition between 
juvenile G. aculeatus and juvenile G. wheatlandi 
were inconsistent, and it is suggested that the ef- 
fects of abiotic factors on the survival and growth 
of early life stages in sticklebacks are more impor- 
tant than competition at this site. (Author’s ab- 


stract) 
W89-09538 


MAN’S RESPONSE TO CHANGES IN THE 
AUSTRALIAN COASTAL ZONE, 

Melbourne Univ. (Australia). 

For primary bibliographic entry see Field 4C. 
W89-09593 


MESOSCALE ENEITIES OF THE 


IN DISTRIBUTION IN ST. 


IPLANKTO) 
opr BAY, SOUTH AFRICA, FOLLOWING 
AN UPWELLING EVENT, 


Sea Fisheries Research Inst., Cape Town (South 
Africa). 

G. C. Pitcher. 

South African Journal of Marine Science SJMSE7, 
Vol. 7, p 9-23, 1988. 14 fig, 1 tab, 39 ref. 


Descriptors: *Coasts, *Upwelling, *St Helena Bay, 
*South Africa, *Phytoplankton, *Diatoms, *Dino- 
flagellates, Species composition, Species diversity, 
Organic carbon, Chlorophyll a. 


The effect of the variability of the hydrographic 
field following an upwelling event on the phyto- 
plankton composition and distribution within the 
St Helena Bay region was investigated. Phyto- 
plankton samples transecting newly upwelled, ma- 
turing and pe eres water were examined. 
Both cell concentrations and species diversity were 
found to increase with the age of the upwelled 
water. Several species exhibited intense concentra- 
tion gradients, with stations of similar hydrological 
conditions having similar populations. All stations 
were numerically dominated by the microflagel- 
Iates. In terms of carbon, different com ts of 
the phytoplankton were associated with different 
stages of the upwelling circulation. The variation 
and in the biomass were primarily attributa- 
tin ds thn Sateen teaadinn at ths tathenten, oth 
the microflagellates and dinoflagellates maintaining 
a relatively stable background level. Phytoplank- 
ton carbon:chlorophyll a ratios exhibited a coher- 
ent spatial —- Chlorophyll a values from dif- 
ferent locations and depths were therefore not a 
comparable index of biomass. Changes in the spe- 
cies compositions between newly upwelled and 
aged upwelled water are thought to have been 
determined to a large degree by the varying histo- 
ries of these water masses. (Author’s abstract) 
W89-09596 


DISTRIBUTION AND VARIATIONS IN SEA- 
SONAL BIOMASS OF EELGRASS ZOSTERA 
CAPENSIS IN THE KROMME ESTUARY, ST. 
FRANCIS BAY, SOUTH AFRICA, 

Tsitsikamma Coastal National Park, P.O. Storms 
River 6308, South Africa. 

N. Hanekom, and D. Baird. 

South African Journal of Marine Science SJMSE7, 
Vol. 7, p 51-59, 1988. 2 fig, 4 tab, 42 ref. 
Descriptors: *Sea grasses, *Eelgrass, *Ecological 
distribution, *Biomass, Zostera, mal variation, 
Nutrients, Temperature, Salinity, Floods, Food 
chain, Kromme Estuary, St. Francis Bay, South 
Africa. 


The distribution and biomass of Zostera capensis in 
the Kromme Estuary is discussed in relation to 
substratum, nutrients, season and other abiotic pa- 
rameters. It was found that substratum alone does 
not limit the distribution of Zostera beds and that 
this species can tolerate large variations in such 
abiotic factors as salinity and temperature. De- 
clines in biomass are due mainly to episodic floods 
and the deposition of large quantities of fluvial silt. 
Annual net production rates of Z. capensis were 
estimated from results of other studies. Few ani- 
mals apparently feed directly on Z. capensis, and 
the major proportion of this species’ production is 
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probably channeled through the estuarine detrital 
food chain. (Author’s abstract) 
W89-09598 


RECORD OF EVENTS AT THE ORANGE 
RIVER MOUTH DURING THE MARCH 1988 
FLOOD, 

National Research Inst. for Oceanology, Stellen- 
bosch (South Africa). 

For primary bibliographic entry see Field 2E. 
W89-09603 


ECOLOGICAL EFFECTS OF A MAJOR OIL 
SPILL ON PANAMANIAN COASTAL MARINE 
COMM 


'UNITIES, 
Smithsonian Tropical Research Inst., Balboa 
(Panama). 
For primary bibliographic entry see Field 5C. 
W89-09629 


ELEFSIS BAY ANOXIA: NUTRIENT CONDI- 
TIONS AND BENTHIC COMMUNITY STRUC- 


TURE, 

Institute of Oceanographic and Fisheries Research, 
Athens (Greece). 

For primary bibliographic entry see Field 5C. 
W89-09639 


SEDIMENTARY RECORD OF SEASONAL 
PRODUCTION AND GEOCHEMICAL FLUXES 
IN A NEARSHORE COASTAL EMBAYMENT 
IN THE NORTHERN BALTIC SEA, 

Finnish Inst. of Marine Research, Helsinki. 

R. J. Morris, A. Niemi, L. Niemisto, and E.-L. 
Poutanen. 

Finnish Marine Research FMRED3, No. 256, p 
77-94, 1988. 5 fig, 31 ref. 


Descriptors: *Baltic Sea, *Productivity, *Marine 
sediments, *Bays, *Geochemistry, *Seasonal varia- 
tion, *Phytoplankton, Coasts, Algae, Organic 
matter, Lipids, Plankton, Aquatic plants, Diatoms, 
Suspension, Particulate matter, Sedimentology, 
Chemical properties. 


The algal and chemical composition of alternating 
black and light-colored laminae were studied in a 
multi-laminated surface sediment core from the 
semi-stagnant sedimentary basin at Hanko Bay. 
The results seem to indicate that the black layers 
contain abundant amounts of algae and lipid-rich 
organic material corresponding to periods of high 
phytoplankton production, usually the vernal 
diatom bloom. The light layers contain many min- 
eral particles, little algal remains, and old organic 
material corresponding to low production stages 
and/or results of resuspension. It is concluded that 
there is a seasonally modulated supply of phyto- 
plankton to the sediments in the area directly relat- 
ed to periods of primary production, the vernal 
diatom bloom being the major source of this geo- 
chemical flux. The background of the formation of 
the laminae is discussed. It is postulated that the 
sequence of laminae in these sediments may be 
used as a long-term record of productivity cycles 
in the area. (Author’s abstract) 

W89-09658 


EFFECTS OF CHRONIC EXPOSURE TO CAD- 
MIUM OR COPPER ON IDOTHEA BALTICA 
(CRUSTACEA, ISOPODA), 

Naples Univ. (Italy). Dipt. Genetica, Biologia 
Generale e Molecolare. 

For primary bibliographic entry see Field 5C. 
W89-09692 


GROWTH AND SENESCENCE IN PLANT 
COMMUNITIES EXPOSED TO ELEVATED 
CO2 CONCENTRATIONS ON AN ESTUARINE 
MARSH, 

Smithsonian Environmental 
Edgewater, MD. 

P. S. Curtis, G. G. Drake, P. W. Leadley, W. J. 
Arp, and D. F. Whigham. 

Oecologia OECOBX, Vol. 78, No. 1, p 20-26, 
January 1989. 5 fig, 3 tab, 39 ref. 


Research Center, 


Descriptors: *Plant growth, *Plant populations, 
*Coastal marshes, *Aquatic plants, *Estuaries, Air 
pollution effects, *Carbon dioxide, Chesapeake 
Bay, Aquatic environment, Aging, Primary pro- 
ductivity, Ecosystems. 


Three high marsh communities on the Chesapeake 
Bay were exposed to a doubling in ambient CO2 
concentration for one growing season. Open-top 
chambers were used to raise CO2 concentrations 
ca. 340 ppm above ambient monospecific commu- 
nities of Scirpus olneyi (C3), and Spartina patens 
(C4), and a mixed community of S. olneyi, S. 
patens, and Distichlis spicata (C4). Plant growth 
and senescence were monitored by serial, nonde- 
structive censuses. Elevated CO2 resulted in in- 
creased shoot densities and delayed senescence in 
the C3 species. This resulted in an increase in 
primary productivity in S. olneyi growing in both 
the pure and mixed communities. There was no 
effect of CO2 on growth in the C4 species. These 
results demonstrate that elevated atmospheric CO2 
can cause increased above-ground production in a 
mature, unmanaged ecosystem. (Author’s abstract) 
W89-09703 


NUTRIENT AND OXYGEN CONDITIONS IN 
THE ELEFSIS BAY, AN INTERMITTENTLY 
ANOXIC MEDITERRANEAN BASIN, 

Institute of Oceanographic and Fisheries Research, 
Athens (Greece). 

For primary bibliographic entry see Field 5C. 
W89-09721 


IMPORTANCE OF BOUNDARY-LAYER FLOW 
IN SUPPLYING PHYTOPLANKTON TO THE 
BENTHIC SUSPENSION FEEDER, MYTILUS 
EDULIS L., 

Laval Univ., Quebec. Dept. de Biologie. 

M. Frechette, C. A. Butman, and W. R. Geyer. 
Limnology and Oceanography LIOCAH, Vol. 34, 
No. 1, p 19-36, January 1989. 9 fig, 4 tab, 43 ref. 


Descriptors: *Nutrients, *Mussels, *Phytoplank- 
ton, *Benthos, *Mussels, *Flow velocity, Model 
studies, Food chains, Boundary layers, Advection, 
Roughness coefficient, Turbulent flow, Finite dif- 
ference methods. 


Measurements of vertical gradients in phytoplank- 
ton fluorescence over an intertidal mussel bed in 
the St. Lawrence River estuary (Quebec) indicate 
a significant reduction in phytoplankton concentra- 
tion close to the bed. Furthermore, measurements 
of near-bed fluorescence as a function of current 
speed, and of mussel consumption rate as a func- 
tion of in situ fluorescence, suggest that consump- 
tion rate varies with flow speed. A steady, two- 
dimensional, finite-difference model was construct- 
ed to represent the balance between horizontal 
advection and vertical diffusion of phytoplankton 
over a mussel bed, in order to simulate the ob- 
served influence of mussels on the phytoplankton 
distribution. The vertical distribution of phyto- 
plankton generated by the model shows a marked 
reduction close to the bed, consistent with the field 
measurements, and the model also confirms the 
dependence of consumption rate on flow speed. 
Enhanced vertical diffusive transport at higher 
current speeds results in a higher rate of replenish- 
ment of phytoplankton to food-impoverished near- 
bottom waters. Model runs with different values of 
the bottom roughness parameter indicate that 
roughness due to the mussels themselves may sig- 
nificantly increase the food supply to the bed, due 
to enhanced turbulent transport. In addition, since 
there is a strong vertical gradient in food concen- 
tration above the seabed, the time-averaged food 
concentration obtained by the mussels is a strong 
function of the height from which they ingest. 
(Author’s abstract) 

W89-09736 


TOMALES BAY, CALIFORNIA: A CASE FOR 
CARBON-CONTROLLED NITROGEN’ CY- 
CLING, 

Hawaii Inst. of Marine Biology, Honolulu. 

For primary bibliographic entry see Field 2H. 
W89-09737 


PRODUCTION OF DIMETHYLSULFONIUM 
PROPIONATE AND DIMETHYLSULFIDE BY 
PHYTOPLANKTON IN ESTUARINE AND 
COASTAL WATERS, 

Florida State Univ., Tallahassee. Dept. of Ocean- 
ography. 

R. L. Iverson, F. L. Nearhoof, and M. O. Andreae. 
Limnology and Oceanography LIOCAH, Vol. 34, 
No. 1, p 53-67, January 1989. 11 fig, 4 tab, 28 ref. 


Descriptors: *Sulfides, *Estuaries, *Phytoplank- 
ton, *Bays, *Sulfur compounds, Particulate matter, 
Diatoms, Primary productivity, Chlorophyll a, 
Species composition, Biomass, Sulfur, Chesapeake 
Bay, Delaware Bay, Ochlockonee Bay. 


The concentrations of dimethylsulfide (DMS) and 
its metabolic precursor, dimethylsulfonium propio- 
nate (DMSP), were determined in water and par- 
ticulate samples obtained along transects through 
Delaware Bay, Chesapeake Bay (including the Po- 
tomac River), and Ochlockonee Bay (Florida). 
The Delaware and Chesapeake Bay transects ex- 
tended into the open ocean. In most cases, a posi- 
tive correlation was observed between the concen- 
trations of the biogenic sulfur species and salinity, 
particularly when the concentrations of the sulfur 
compounds were normalized to chlorophyll a as a 
measure of phytoplankton biomass. The normal- 
ized concentrations of DMS, dissolved DMSP, and 
particulate (intracellular) DMSP increased nonlin- 
early with salinity from estuarine through shelf to 
oceanic environments. Within each environment, 
dissolved DMS and dissolved and particulate 
DMSP correlated more strongly with salinity than 
with phytoplankton species composition. On the 
other hand, the sharp increases in chlorophyll a- 
normalized biogenic sulfur concentrations from the 
estuarine to the coastal and shelf environments 
were most strongly correlated with differences in 
the species composition of the phytoplankton com- 
munity between environments and appear to re- 
flect differences in DMSP production between 
oceanic, coccolithophore-dominated communities 
and estuarine, diatom-dominated communities. 
(Author’s abstract) 

W89-09738 


MODELING THE EFFECTS OF TEMPERA- 


A MECHANISTIC APPROACH COMPARED, 
Rhode Island Univ., Kingston. Graduate School of 
Oceanography. 

A. A. Keller. 

Limnology and Oceanography LIOCAH, Vol. 34, 
No. 1, p 82-95, January 1989. 6 fig, 1 tab, 60 ref. 


Descriptors: *Nutrients, *Estuaries, *Phytoplank- 
ton, *Primary productivity, Model studies, Water 
temperature, Nutrients, Light penetration, Bio- 
mass, Bays. 


The prospect of reliably predicting production 
from environmental variables in heterogeneous es- 
tuarine environments offers clear logistic advan- 
tages over measurement with the C14 technique, 
particularly if detailed coverage (in space and 
time) is desired. To that end, two different tech- 
niques for predicting phytoplankton production 
were tested and compared using data from Narra- 
gansett Bay, Rhode Island, and experimental estua- 
rine ecosystems. Primary productivity was first 
estimated via an empirical technique (principal 
component regression), which incorporated tem- 
perature, light, and nutrients as independent varia- 
bles. This approach was compared with a tradi- 
tional mechanistic formulation which included the 
same environmental variables as the major limiting 
factors. Both models provided good fits to the data 
(explaining 77-82% of the total variance). The 
predictive ability of the mechanistic model was 
Significantly greater (P<0.05) than the principal 
component regression when tested on two inde- 
pendent data sets. Predictive ability between the 
two models was statistically compared by F-tests 
on the residual variability from each method. (Au- 
thor’s abstract) 

W89-09739 





SPATIAL DISTRIBUTION OF LARVAL 
FISHES ABOUT THE MISSISSIPPI RIVER 
PLUME, 

National Marine Fisheries Service, Beaufort, NC. 
Beaufort Lab. 

J. J. Govoni, D. E. Hoss, and D. R. Colby. 
Limnology and Oceanography LIOCAH, Vol. 34, 
No. 1, p 178-187, January 1989. 8 fig, 3 tab, 37 ref. 


Descriptors: *Fish, *Larvae, *Rivers, *Plumes, 
*Spatial distribution, Population density, Flow ve- 
locity, Zooplankton, Temporal distribution, Estu- 
aries. 


The distribution of larval fishes is shaped by the 
Mississippi River plume at both coarse (kilometers) 
and fine (tens to hundreds of meters) spatial scales. 
Density estimates of larval fishes (number/cu m), 
based upon ichthyoplankton samples collected 
about the Mississippi River plume in February 
1982, December 1982, and November 1983, were 
often greater by a factor of 10, and sometimes by 
several orders of magnitude, at the plume front 
than they were inside (within) or outside of the 
plume. Greater densities at the plume front were 
most apparent for larval Brevoortia patronus (a 
clupeid) and unidentified clupeid larvae. Frontal 
convergence apparently affects the accumulation 
of larval fishes at the frontal interface, but hi; 
densities were not evident everywhere along the 
front. An index of potential convergent velocity 
indicates maximal velocities of the order of 0.10- 
0.30 m/sec, but this index does not explain varia- 
tion in the accumulation of larval fishes. Frontal 
convergence may be localized and affected by 
secondary circulations. (Author’s abstract) 
W89-09743 


SOURCE AND a ce ESTIMATION 


MOUTH OUTSIDE SHANTOU PORT (IN CHI- 
NESE). 

Academia Sinica, Qingdao (China). Inst. of Ocean- 
ology. 

For primary bibliographic entry see Field 2J. 
W89-09748 


STUDY ON THE CAUSE OF THE PATH 
TURNING OF THE CHANGJIANG RIVER DI- 
LUTED WATER (IN CHINESE), 

Academia Sinica, Qingdao (China). Inst. of Ocean- 
ology. 

Y. Gu. 

Oceanologia et Limnologia Sinica, Vol. 16, No. 5, 
p 354-363, September 1985. 6 fig, 8 ref. English 
summary. 


Descriptors: *Saline-freshwater interfaces, *East 
China Sea, *Seasonal variation, *Chang Jiang 
River, *River mechanics, *Wind-driven currents, 
*Flow pattern, Water currents, Mathematical 
equations, Mathematical studies. 


The spreading direction and movement of Chang- 
jiang River plume in the China Sea varies greatly 
from season to season. In general, during the 
summer months, the diluted water flows to the 
NE, heading for Cheju Island, turning to the left. 
But in winter months, it flows to the S or SE along 
the coast of Jiangsu-Zhejiang, turning to the right. 
The cause of this variation appears to be due in 
part to the current field, wind field and pressure 
field in the East China Sea. Using the Lagrange 
analysis method, the path of the Changjiang River 
water may be expressed by motion equations. This 
analysis suggests that the western surface currents 
of the East China Sea (composed of Taiwan Warm 
current, Coastal Current and Wind Current) run 
generally in S-N direction giving the Changjiang 
River water a push in the S-N direction. It is this 
push which causes the path of the Changjiang 
River water to turn to the left in summer and to 
the right in winter. In the eastern region which is 
dominated by the Kuroshio current and its 
branches, the surface inclines upward from west to 
east, blocking the extension of diluted water. 
Lantz- 

W89-09750 


VERTICAL STRUCTURE OF TIDAL CUR- 
RENTS IN SHALLOW WATER NEAR THE 
CHANGJIANG RIVER 

NESE) 


ESTUARY - 


East China Normal Univ., Shanghai. Inst. of Estua- 
rine and Coastal Research. 


S. Li. 
Oceanologia et Limnologia Sinica, Vol. 16, No. 4, 
p 261-273, July 1985. 4 fig, 5 tab, 9 ref. English 


summary. 


Descriptors: *Estuaries, *Tidal currents, *Shallow 
water, *Chang Jiang River, *China, *Mathematical 
models, *Model studies, Mathematical studies, 
Flow velocity, Water currents, Tides. 


Changes of the current ellipse parameters of three 
constituents (M sub 2, K sub 1 and M sub 4) with 
depth were analyzed by regression analysis, and 
the basic features concerning the vertical structure 
of tidal currents in shallow water near the Chang- 
jiang River estuary are described. A simple theory 
Bpetelmabe la a Len 
vesiation of titel cumants & coud Gy Bietes 
at the sea bed, where the frictional force is 
tional to the current velocity, introducing 
tion-free gradient current. A simple mathematical 
model for the vertical structure of tidal currents 
was then deduced in conformity with the observed 
phenomenon. The vertical structure of the tidal 
currents had the following basic features: (1) the 
maximum velocity W sub M sub 2 is 99.2 cm/s and 
58.2 cm/s at the surface and bottom lagers respec- 
tively, decreasing with depth at a rate of 0.52 cm/ 
s/m on the average; (2) the orientation of maxi- 
mum velocity theta sub m sub 2 in general continu- 
ously deviates to the left at the west side of the 
mouth bar, and to the right at the east. The theta k 
sub 1 regularly deviates to the left with increasing 
depth; (3) the time of maximum velocity tau sub M 
sub 2 of the lower currents lead continuously 
ahead of that of the upper currents with an increas- 
ing depth in most parts of this area. The tau sub M 
sub 2 and tau sub M sub 4 lead an average of 2.4 
min and 5.0 min respectively when the depth in- 
creases one meter. (4) The ellipticity, rotation, and 
direction of current ellipse k sub m sub 2, k sub K 
sub 1 and k sub M sub 4 have mostly negative 
values in a clockwise rotation in this area. The 
ellipses become more and more narrow with in- 
creasing depth. (Lantz-PTT) 
W89-09752 


TRANSPORT OF MAJOR DISSOLVED 
MATTER IN CHANGJIANG ESTUARY (IN 


td 
National Bureau of Oceanography, Hangzhau 
(China). Second Inst. of Oceanography. 
Z. Wang, X. Yuan, and L. Yao. 
Oceanologia et Limnologia Sinica, Vol. 16, No. 3, 
p 222-229, May 1985. 10 fig, 4 tab, 11 ref. English 
summary. 


Descriptors: *Estuaries, *Mixing, *Water chemis- 
try, *Geochemistry, *Chang Jiang River, China, 
Silicon, Calcium, Magnesium, Sodium, Potassium, 
Chlorides, Sulfates. 


Average concentrations (ppm) of major dissolved 
matter in the Changjiang River are SiO2, 6.2; Ca, 
35.0; Mg, 5.5; Na, 9.0; K, 2.2; Cl, 20; SO4, 13.5; 
HCO3, 127. Among them, the most concentrated 
species are Ca and HCO3. In the area studied, 
major dissolved elements are controlled by physi- 
cal mixing because they are linearly related to Cl 
0/00, which also indicates conservative behavior. 
(Author’s abstract) 

W89-09753 


ENVIRONMENTAL GEOCHEMISTRY OF 
SOME HEAVY METALS IN THE SEDIMENTS 
OF BOHAI BAY I. THE DISTRIBUTION PAT- 
TERN OF HEAVY METALS IN THE SEDI- 
MENTS AND THEIR BACKGROUND VALUES 
(IN CHINESE), 

— Sinica, Qingdao (China). Inst. of Ocean- 
ology. 

For primary bibliographic entry see Field 5B. 
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MERCURY IN SEDIMENTS OF BOHAI BAY 
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= Sinica, Qingdao (China). Inst. of Ocean- 
ology. 

For primary bibliographic entry see Field 5B. 
W89-09756 


RELATIONSHIP BETWEEN HEAVY METAL 
POLLUTION AND WATER PRODUCTIVITY 
IN XIAMEN ESTUARINE HARBOR (IN CHI- 


NESE), 

Xiamen Univ. (China). 

For primary bibliographic entry see Field 5C. 
W89-09757 


CHARACTERISTICS OF TIDAL CURRENT 
AND SEDIMENTATION OF SUSPENDED 
LOAD ON TIDAL MUD FLAT IN JIANGSU 
PROVINCE (IN CHINESE), 

Nanjing Univ. (China). 

For primary bibliographic entry see Field 2J. 
W89-09758 


REVIEW OF MARINE ENVIRONMENTAL 
CHEMISTRY (IN CHINESE), 


Academia Sinica, Qingdao (China). Inst. of Ocean- 


Oceanologia et Limnologia Sinica, Vol. 19, No. 1, 
p 93-100, January 1988. 1 plate, 20 ref. English 
summary. 


Descriptors: *Waste disposal, *Wastewater dispos- 
al, *Ocean dumping, “Marine environment, 
*Chemical analysis, *Fate of pollutants, *Water 
poilution effects, Environmental effects, Measuring 
instruments, Zinc, Copper, Pollutant identification, 
Industrial wastewater, Wastewater disposal, Mu- 
nicipal wastewater. 


Four aspects of marine environmental chemistry 
are reviewed: (1) pollutants and their sources; (2) 
transfer and exchange; (3) laboratory modeling and 
enclosed ocean > ag ge and (4) environmental 
analytical chemistry. The environmental capacity 
of the ocean and atmosphere is almost without 
limit, so obvious pollution is just seen only near the 
pollution source. Pollutants from human activities 
are not so great as to affect the vast ocean and 
atmosphere, and the increasing temperature of the 


ed can be directly discharged into the offshore 
ocean current through pipes. However, industrial 
sewage is not suitable for fisheries because of long 
term effects on the ecosystem. The free ions 
— Cu(2+) found in natural seawater can 
be 


ions, and highly analytical results which have no 
relationship to toxicity will be obtained. Because of 
the national environmental standards for 
Zn(2+) and Cu(2+) concentrations are too high. 
Fine particles from cars and factories can pass 
through air filters, so analytical results of trace 
metal ions in clean laboratories from polluted cities 
are not too reliable. There are no really clean 
laboratories in air polluted cities. Movable clean 
laboratories and research vessels, and developing 
underwater concentrators, and underwater probes, 
are necessary for analysis on shipboard and sea in 
situ. (Author’s abstract) 
W89-09762 


JAPWEED--SARGASSUM MUTICUM--BIO- 
LOGICAL POLLUTION OF EUROPEAN 
WATERS 


ING AV EUROPEISKE FARVANN), 

Oslo Univ. (Norway). Biologisk Inst. 

J. Rueness. 

Blyttia BLYTAT, Vol. 43, No. 2, p 71-74, 1985. 3 
fig, 15 ref. English summary. 
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Descriptors: *Sargassum, *Introduced species, 
*Europe, *Norway, *Japweed, *Algae, Oysters, 
Aquatic vegetation, Biological studies, Ecosys- 
tems. 


Finds of drift specimens of Sargassum muticum on 
the Norwegian Skagerrak coast in July 1984, indi- 
cate a continued spread of this Pacific alga within 
European waters. The establishment of the alga is 
a result of the Japanese oyster, Crassostrea gigas, 
being imported into oyster beds. The invasion his- 
tory of the algae is reviewed. Based on distribution 
limits in the Pacific and experimental data from the 
literature, it is predicted that the alga will rapidly 
spread in European waters, and probably establish 
itself as a permanent member of the Norwegian 
flora. (Author’s abstract) 

W89-09771 


STUDIES ON THE MOTION OF GROUND 
WATER WITH DISPERSION IN COASTAL 
AQUIFERS (1)--DISPERSION COEFFICIENTS 
IN NAKA RIVER AND KIKI RIVER ESTU- 
ARIES AND SCALE EFFECT (IN JAPANESE), 
Ehime Univ., Matsuyama (Japan). Dept. of Ocean 
Engineering. 

For primary bibliographic entry see Field 2F. 
W89-09798 


STRATIFIED CONDITION OF LAKE KAIIKE 
ON KAMIKOSHIKI ISLAND WITH REFER- 
ENCE TO INFLOW AND OUTFLOW OF SEA- 
WATER (IN JAPANESE), 

Nagasaki Univ. (Japan). Faculty of Fisheries. 

M. Matsuyama. 

Japanese Journal of Limnology RIZAAU, Vol. 46, 
No. 4, p 229-238, October 1985. 6 fig, 1 tab, 23 ref. 
English summary. 


Descriptors: *Density stratification, *Seawater, 
*Lake Kaiike, *Saline water systems, *Japan, 
*Lake stratification, Water temperature, Seasonal 
variation, Dissolved oxygen, Islands, Hydrogen 
sulfides. 


Distributions of chlorine, water temperature, dis- 
solved O2 and H2S in Lake Kaiike in the two 
periods, April 1976-February 1977 and April 1984- 
January 1985, are compared. Lake Kaiike is strati- 
fied with the seawater layer covered by less saline 
water. The deeper layer contains a significant 
amount of H2S. During period April 1976-Febru- 
ary 1977, outflow of seawater from the lake lasted 
long, and the chlorine content of the surface water 
was low, 6.6-9.9%. Some characteristic features of 
the stratified condition such as accumulation of 
dissolved O2 (up to 254% saturation), and high 
temperatures (up to 38.9 C) were noted in the 
upper layer during spring and summer. Seasonal 
change in the temperature of the bottom layer was 
limited. During the period April 1984-January 
1985, inflow of seawater into the lake was pro- 
longed due to a general trend toward low precipi- 
tation. Chlorine concentrations of the surface 
water rose to a level of 8.1-15.3%. A less saline 
water mass was frequently observed in the middle 
and deeper layers probably due to the direct intru- 
sion of surface water. Changes of the stratified 
condition of the lake in the two periods are dis- 
cussed with reference to annual cycle of inflow 
and outflow of seawater. (Author’s abstract) 
W89-09800 


BENTHIC TION 
AND OXYGEN CONSUMPTION IN THE 
COASTAL AREA OF HIROSHIMA BAY, 
Hiroshima Prefectural Research Center for Envi- 
ronmental Science (Japan). 

T. Seiki, H. Izawa, and E. Date. 

Water Research IAWPRC, Vol 23, No 2, p 219- 
228, 1989. 8 fig, 6 tab, 45 ref. 


Descriptors: *Sediment-water interfaces, *Sedi- 
ments, *Hiroshima Bay, *Japan, *Nutrients, *Sedi- 
ment oxygen demand, Nitrogen, Phosphorus, 
Bottom sediments, Marine sediments. 


In situ and laboratory measurements of nutrient 
fluxes across benthic sediments and the sediment 
oxygen demand (SOD) rates were made and com- 


pared in a shallow, eutrophic coastal area of Hiro- 
shima Bay. The difference in the SOD rates was 
scarcely noticed between the two methods, but the 
nutrient fluxes from in situ sediments were about 2 
times higher than laboratory measurements. The 
SOD rates in the coastal area of Hiroshima Bay 
were in the range of 0.02-0.61 g sq m/day. On the 
other hand, the in situ values of the benthic fluxes 
of nitrogen and phosphorus across the surface sedi- 
ments were in the ranges of 3.7-53.7 g N/sq m/day 
and -0.9 to 17.2 g P/sq m/day, respectively, 
showed higher value, 10 times greater in summer 
than in winter or spring. It became clear from 
comparing the sedimentation rates of particulate 
matter suspended in the water with the benthic 
fluxes that 60-70% of the particulate nitrogen and 
phosphorus which settled on the sediments might 
return again to the water column. (Author’s ab- 
stract) 
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CONCERNING THE HYDR 

BOTTOM AND SURFACE BLACK 
WATERS, 

Bulgarian Academy of Sciences, Sofia. Geological 
Inst. 

M. G. Damyanova, and E. N. Pentcheva. 

Dokladi Bolgarskoi Akademii Nauk DBANAD, 
Vol. 41, No. 12, p 93-96, 1988. 2 fig, 1 tab, 10 ref. 
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Data on the bottom and surface waters were exam- 
ined and interpreted using ratios of the sulfate, 
calcium and magnesium ions to the chlorine con- 
centration. Two study expeditions with the Hori- 
zon Research Ship (1981 and 1982) obtained sam- 
ples from 29 stations in the northwestern continen- 
tal slope chiefly; another 30 stations were sampled 
in the expeditions with the Evpatoriya Research 
Ship during 1982, 1983 and 1984 as well as 180 
samples along the South Bulgarian Black Sea shelf. 
The isochlorines of surface water in the shelf zone 
outline the pathway of the Southern Current from 
the northernmost part of the region studied, having 
a chlorinity of 9.75 g/l. In stations more to the 
north, this parameter possesses a markedly ex- 
pressed dynamic in a vertical direction. To the 
south of the Bay of Bourgas, this difference de- 
creases. Further away from the coast along the 
continental slope, chlorinity of surface water rises 
slightly and becomes stable at 9.50 g/l after the 
2000 m isobath. The absolute values of sulfate 
contents in samples from different depths and re- 
gional location vary from 1.38 g/L to 1.86 g/L. 
These values do not offer so much information on 
the processes which may affect sulfate concentra- 
tions in comparison with the deviations from the 
normal value of the characteristic coefficient SO4/ 
Cl 4 = 0.14 for the World Ocean. The measured 
absolute values of the Ca-concentrations varied 
from 220 to 325 mg/l. The following dependencies 
were elucidated by the values determined by the 
Ca/Cl formation ratio: (1) a distinct tendency to- 
wards an increase in the Ca/Cl ratio from 0.265 for 
the surface waters in the region studied from the 
northern towards the southern parts of the basin 
and, (2) another decrease towards the parts closer 
to the coast near the Bosphorus. The magnesium 
component showed a considerable stability in both 
surface waters and bottom layer for the whole 
region studied. The rise in Mg-concentrations in 
comparison with the normal ones amounts to 
barely 5%. This is explained on the basis of the 
specific hydrodynamic behavior and the significant 
indifference of Mg-ions. (Miller-PTT) 
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NUMERICAL MODELING OF TIDE AND 
CURRENT IN CENTRAL PUGET SOUND: 


COMPARISON OF A THREE-DIMENSIONAL 
AND A DEPTH-AVERAGED MODEL, 
Washington Univ., Seattle. Dept. of Chemistry. 
W.-S. Chu, J.-Y. Liou, and K. D. Flenniken. 

Water Resources Research WRERAO, Vol. 25, 
No. 4, p 721-734, April 1989. 9 fig, 32 ref. USGS 
project G1456-05, Washington State Water Re- 
search Center project A-153-WASH, NSF grant 
ECS8515798. 
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A depth-averaged model and a three-dimensional 
hydrodynamics model were applied in a study to 
evaluate quantitative methods for characterizing 
tide and current in one of the major basins of Puget 
Sound. The objective of the investigation was to 
assess the models’ performance and operational 
requirements for future management applications. 
The study found that at the chosen horizontal 
spatial resolution scale of 762 m, both models were 
capable of reproducing major observed tide and 
tidal current characteristics in the study area, and 
the differences between the results of the two 
models were small. Typical runs of the models 
with the current resolution required about 6-20 
System Resources Units on a CRAY S/MP-48 
supercomputer. For future simulation of general 
tidal circulation and transport features in the 
Sound, the use of depth-averaged models with 
spatial resolution of 800 m or less was recommend- 
ed. For certain management problems around the 
Sound (for example, outfall siting, dredge material 
disposal) in which more detailed knowledge of the 
tidal current might be useful, the use of three- 
dimensional models with finer spatial resolution 
(300 m or less horizontally and 15-50 m vertically) 
was suggested. (Author’s abstract) 
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WIND-DRIVEN MOTIONS AT THE MOUTH 
OF THE LOWER ST. LAWRENCE ESTUARY, 
Quebec Univ., Rimouski. Dept. of Oceanography. 
G. Mertz, M. I. El-Sabh, and V. G. Koutitonsky. 
Atmosphere-Ocean ATOCDA, Vol. 26, No. 4, p 
509-523, December 1988. 9 fig, 27 ref. 
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The outflow from the lower St. Lawrence Estuary 
(LSLE) is a major input to the Gulf of St. Law- 
rence. The discharge of the St. Lawrence River 
drives a pair of buoyant coastal jets in the estuary 
that combine to form the major part of the Gaspe 
Current, perhaps the dominant feature of the circu- 
lation in the Gulf. The dominant forcing agencies 
of the low-frequency variability (aside from the 
seasonal freshwater discharge cycle) of motions in 
the LSLE and the Gaspe Current have not been 
definitively identified. The current data from the 
mouth of the estuary are examined from two field 
programs (undertaken in 1962 and 1979) and use 
spectral and bulk correlation analyses to show that 
wind-driven motions apparently exert a strong in- 
fluence on the variability of the exchange between 
Gulf and estuarine waters. Meteorologically forced 
motions are shown to be most prominent in the 1- 
to 15-d period range (corresponding to the typical 
interval between the passages of weather systems). 
The wind-induced current field is shown to 
produce a counterflow at depth in the LSLE. 
(Author’s abstract) 
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DIMETHYLSULFIDE AND METHANE THIOL 
IN SEDIMENT POREWATER OF A DANISH 
ESTUARY 
Aarhus Univ. (Denmark). Inst. of Ecology and 
Genetics. 

J. Sorensen. 

Biogeochemistry BIOGEP, Vol. 6, No. 3, p 201- 
210, 1988. 3 fig, 32 ref. European Communities 
contract ENV-822-DK. 
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Seasonal variation of dimethylsulfide (DMS) and 
methane thiol (MSH) concentrations in sediment 
porewater was determined in a Danish estuary. 
Dimethyldisulfide (DMDS) was never found. De- 
tectable DMS levels of up to 0.1 micromoles were 
found only in the summer and only within the 
upper 5 cm of the sediment. The DMS accumula- 
tion was probably associated with decomposing 
fragments of macro-algae in the surface layer. Sig- 
nificant MSH accumulation of up to 1 micromole 
was found only in the deep, CH4-rich sediment 
below the SO4(2-) zone. With depth, a detectable 
MSH level could thus be observed below the 1 
millimole SO4(2-) isopleth which also marked the 
$04(2-)-CH4 transition. The transition zone was 
located deeper in the sediment in winter (20-25 cm 
depth) than in summer (5-10 cm depth). The ab- 
sence of MSH in the SO4(2-) zone could be due to 
rapid utilization of the compounds by SO4(2-)- 
reducing bacteria. A possible involvement of MSH 
in anaerobic CH4 oxidation at the transition zone 
may be that CH4 and sulfide (HS(-) form, pH 
7)form MSH and H2, which in turn may be metab- 
olized by, e.g., SO4(2-)-reducing bacteria. (Au- 
thor’s abstract) 
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Habitat change in coastal Louisiana from 1955/6 to 
1978 was analyzed to determine the influence of 
geological and man-made changes on landscape 
patterns within 7.5 min. quadrangle maps. Three 
quantitative analyses were used: principal compo- 
nents analysis, multiple regression analysis, and 
cluster analysis. Regional differences in land loss 
rates reflect variations in geology and the deltaic 
growth/decay cycles, man-induced changes in hy- 
drology (principally canal dredging and spoil 
banking), and land-use changes (principally urban- 
ization and agricultural expansion). The coastal 
zone is not homogeneous with respect to these 
variables and the interaction between causal fac- 
tors leading to wetland loss is therefore locally 
variable and complex. The relationship between 
wetland loss, hydrologic changes, and geology can 
be described with statistically meaningful results, 
even though these data are insufficient to precisely 
quantify the relationship. However, these data sup- 
port the hypothesis that the indirect impacts of 
man-induced changes (hydrologic and land use) 
may be as influential as the direct impacts resulting 
in converting wetlands to open water (canals) or 


modified (impounded) habitat. Three 

within the Louisiana coastal zone can be 

based on the potential causal factors used in the 
analyses. The moderate (mean = 22%) wetland 
loss rates in region 1 are a result of relatively _— 
canal density and developed area in marshes tha’ 
overlie sediments of moderate — and depth; Kener 
geology acts, in this case, to lessen indirect im- 
pacts. On the other hand, wetland loss rates in 
region 2 are high (mean = 36%), despite fewer 
man-induced impacts; the potential for increased 
wetland loss due to both direct and indirect effects 
of man’s activity in these areas is high. Conversely, 
wetland loss (mean = 20%) in region 3 is appar- 
ently least influenced by man’s activity in the 
coastal zone because of sedimentary geology (old, 
thin sediments), even though these areas have al- 
ready experienced significant direct habitat alter- 
ation and wetland loss. (Author’s abstract) 
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GROWS ON DIMETHYL SULFIDE, 

Geological Survey, Menlo Park, CA. 

R. S. Oremland, R. P. Kiene, I. Mathrani, M. J. 
Whiticar, and D. R. Boone. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 4, p 994-1002, April 1989. 
8 fig, 3 tab, 54 ref. 


Descriptors: *Methane bacteria, *Aquatic bacteria, 
*Bacterial physiology, Estuaries, Sediments, Me- 
tabolism, Dimethy] sulfide, Trimethylamine. 


Characteristics of an obligately methylotrophic 
coccoid methanogen (strain GS-16) ee iso- 
lated from estuarine sediment described. 
Growth was demonstrated on Pm 1 sulfide 
(DMS) or trimethylamine (TMA), bet not on 
methane thiol, methane thiol plus hydrogen, di- 
methyl disulfide, or methionine. DMS-grown cells 
were able to metabolize DMS and TMA simulta- 
neously when inoculated into media containing 
substrate levels of these compounds. However, 
TMA-grown cells could not 

(C14)DMS to methane, although they could con- 
vert (C14)methanol to methane. These results sug- 
gest that metabolism of DMS proceeds along a 
somewhat different route than that of TMA and 
perhaps also that of methanol. The organism exhib- 
ited doubling times of 23 and 32 h for growth 
(25C) in mineral media on TMA and DMS, respec- 
tively. Doubling times were more rapid (about 6 h) 
when the organisms were grown on TMA in com- 
plex broth. In mineral media, the fastest oe on 

DMS occurred between pH levels of 7.0 
at 29C, and with 0.2 to 0.4 M Na and 0.04 


DMS, TMA, and methanol viclded stable carbon 
isotope fractionation factors of 1.044, 1.037, and 
1.063, respectively. Fractionation factors for hy- 
drogen were 1.203 (DMS) and 1.183 (TMA). (Au- 
thor’s abstract) 
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Washington Univ., Seattle. Dept. of Microbiology. 
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Applied and Environmental Microbiology 
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Gas-vacuolate heterotrophic bacteria from marine 
habitats are reported for the first time. They were 
isolated from Antarctic sea ice microbial communi- 
ties and the underlying water column. The pre- 
dominant gas-vacuolate bacterium from the sea ice 
is filamentous and pigmented, whereas those of 
water column are unicellular and nonpigmented. 
The highest concentrations of bacteria in sea ice 
were found in conjunction with the hi algal 
(chlorophyll a) concentrations. (Author’s abstract) 
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The metabolism of organic nitrogen compounds in 
sediments from salt-marsh (Sarcocornia quinque- 
flora) and ee (Avicennia marina) areas at 
Western Port, Victoria, was investigated. Organic 
nitrogen compounds were metabolized at potential 
rates of up to 3.9 micromol/cu cm/day for amino 
acids, 23 micromol/cu cm/day for dipeptides, and 
5 micromol/cu cm/day for an amide (N-benzyl L- 
arginine amide). These were higher than the rate of 
ammonium regeneration in the absence of added 
substrate (<0.08 micromol/cu cm/day); this indi- 
cates that organic — compounds play a 
major role in nutrient cycling in coastal sediments. 
Rates of some transformations were highly corre- 
lated with sediment organic matter content, total 
nitrogen content or concentration of soluble reac- 
tive phosphorus in the sediments, but overall there 
were few significant correlations between metabol- 
ic rates and edaphic conditions. . of 
organic nitrogen compounds in these sediments is 
likely to be influenced strong] ap edger 9 me 
of phosphorus, the quantity a7 ality of detrital 
inputs, and the size and activity of microbial popu- 
lations. (Author’s abstract) 
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try, British Columbia. 
The Dala and Yakoun estuarine marshes in north- 
ern British Columbia were compared to evaluate 
similarities in species ——— 
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patterns of community organiza- 

tion at bok marshes; however, PCA of soil chemi- 
cal data indicated between-marsh differ- 
especially between overall vegetation varia- 

tion and substratum elevation, and a clearer eleva- 





Field 2—WATER CYCLE 


Group 2L—Estuaries 


tional zone of communities than the Dala. Exami- 
nation of tidal regime data indicated that the 
Yakoun experiences steeper gradients in submer- 
gence time and flooding frequency than the Dala, 
thus offering an explanation for the different vege- 
tation-elevation relationships. (Author’s abstract) 
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Systematic studies of vegetation on 18 salt marshes 
along the coast of Maine show that the vegetation 
is highly variable in species composition, species 
richness, and zonation pattern. Marshes with high 
species richness are found in relatively stable geo- 
logic settings, while unstable marshes at the base of 
erodible bluffs have low species richness. Species 
composition is influenced by freshwater input. 
Salt-marsh zonation varies greatly in both the 
number of zones present per marsh and the species 
assemblages within zones. The diverse geologic 
settings and environmental conditions along the 
convoluted coast of Maine have allowed a great 
diversity of tidal marshes to develop. The geologic 
stability of the settings, apparently have strong 
influence over the diversity of the march vegeta- 
tion, with stable and long-lasting marshes botani- 
cally more diverse than marshes that erode and 
reform in a cyclic process over decades or centur- 
ies. With a few notable exceptions, the vegetation 
of salt marshes in southern Maine is similar to that 
of marshes in southern New England. Salt-marsh 
vegetation in northeastern Maine is more similar to 
that of marshes in the Bay of Fundy region. (Sand- 


PTT) 
W89-09991 
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Rates of gas emissions and solute fluxes from salt 
marsh sediments are influenced by sediment hy- 
drology. A comprehensive water balance study in 
New England salt marsh (Belle Isle Marsh, Massa- 
chusetts) reveals that evapotranspiration and infil- 
tration during tidal inundation and precipitation 
are the dominant hydrological processes in the 
sediment on a marsh-wide scale. Water loss by 
drainage through the sediment into tidal creeks is 
effectively limited to within 10 m to 15 m of the 
creek bank, but drainage is responsible for 40% of 
the water loss within 10 m of the creek during 
nonflooding, neap tide periods. The rate and extent 
of advective transport by pore water drainage is 
controlled by the topography of the marsh surface. 


Tidal fluctuations in creek level drive larger, oscil- 
lating water fluxes across the creek bank, resulting 
in a dispersive transport of the solutes in the sedi- 
ment, but these fluxes are attenuated in the first 
meter. Convexities in the marsh surface, such as 
the crests of creek banks, are the location of maxi- 
mum water loss by drainage and probably the 
highest degree of desaturation and aeration, which 
can increase gas emissions locally. The spring-neap 
tide cycle modulates wetting and drying of the 
sediment and, by inference, gas emissions in the 
interior of the marsh. The limited extent of solute 
transport by drainage implies that an as yet unde- 
scribed mechanism is responsible for controlling 
the concentration of conservative solute in salt 
marshes. (Author’s abstract) 
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The measurement of dissolved rare earth elements 
(REEs) in the surface waters, water column of 
anoxic basins, and pore waters in Chesapeake Bay 
has provided new insights into the biogeoche- 
mistry and estuarine chemistry of REEs. All dis- 
solved REEs from the riverine source show large- 
scale removal in the lower salinity zone (0-10 ppt). 
The shale-normalized pattern of dissolved REEs in 
Susquehanna River water is opposite in form to 
that of surface sediments in the Bay. The Susque- 
hanna water is enriched in heavy REEs (HREEs), 
whereas the Chesapeake Bay water is enriched in 
light REEs (LREEs). Neither component has a flat 
pattern normally assumed for REEs transported by 
rivers to the ocean. The dissolved LREEs (i.e., La, 
Ce, Nd, Sm, and Eu) are enriched 3-9 times in the 
oxygen-depleted waters over their concentrations 
in the oxic surface waters. In contrast, HREEs (Er, 
Yb, and Lu) are slightly depleted. All REE con- 
centrations in the two surface (0-2 cm) pore waters 
are greatly enriched (8-17 times, 43 times for Ce) 
relative to oxygen-depleted bottom waters and 
have relative abundances opposite to those of their 
sediments. Whereas Ce has a positive anomaly in 
the pore waters, negative anomalies exist in the 
oxygen-depleted bottom waters. The REEs are 
participating in a set of complex biogeochemical 
cycles within the water column and surface sedi- 
ments. Fractionation of REEs during these cycles 
leads to preferential enrichment of LREEs in the 
seasonally oxygen-depleted bottom waters. It is 
proposed that this fractionation is coupled to redox 
cycles of Mn and Fe and the interaction of dis- 
solved REEs with suspended particles and surficial 
sediments. (Author’s abstract) 

W89-10028 


INFLUENCE OF THE SPECTRAL COMPOSI- 
TION OF IRRADIANCE ON PRIMARY PRO- 
DUCTION IN THE EASTERN SCHELDT (THE 
NETHERLANDS 


Ds 
Ministry of Transport and Public Works, Middel- 
burg (Netherlands). Tidal Waters Div. 
J. Stronkhorst. 
Hydrobiological Bulletin HYBUDS9, Vol. 22, No. 
2, p 127-134, December 1988. 3 fig, 4 tab, 15 ref. 


Descriptors: *North Sea, *The Netherlands, *Pri- 
mary productivity, Optical properties, Isotope 
studies, *Scheldt Estuary, Estuarine environment, 
Carbon radioisotopes, Algae, Simulation, Mathe- 
matical analysis. 


The error in in vivo 14C incubator measurements 
of primary production in the Eastern Scheldt estu- 
ary (The Netherlands) when neutral density filters 
were used and the error obtained when no account 


was taken of the spectral changes in submarine 
irradiance that occur with increasing depth, were 
evaluated theoretically. By multiplying the photo- 
synthetic action spectra of two marine algae 
(Chaetoceros gracilis and Rhodomonas D3) by 
calculated irradiance in the euphotic layer using 
the downdwelling irradiance attenuation coeffi- 
cient (Kd) and the spectral irradiance attenuation 
coefficient (Kd lambda), respectively, the gross 
primary production for irradiance 400-700 nano- 
meters and the irradiance values for each 25-nano- 
meter increase in wavelength from 400-700 nano- 
meter were computed. In the green-brown waters 
of the Eastern Scheldt estuary, the use of neutral 
density filters was sufficient to simulate the under- 
water light conditions. In clear waters this proce- 
dure can cause an overestimation of the gross 
primary production. (Author’s abstract) 
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Annual changes in glycogen content of commer- 
cial and non-commercial benthic species were fol- 
lowed from November 1983 through August 1985. 
Animals were sampled in the southwest Nether- 
lands, from intertidal areas in the Oosterschelde, 
mostly near Yerseke, with the exception of Ostrea 
edulis, which was sampled subtidally in the brack- 
ish Lake Grevelingen. Most species showed con- 
siderable seasonal changes in glycogen content; 
high values were found in summer and autumn, 
and low values in winter and spring. The glycogen 
content of bivalves reached the highest values, up 
to 30% of dry weight, and showed the strongest 
fluctuations. The glycogen content of all other 
species remained below 10%. Similar values and 
fluctuations had been found previously for Mytilus 
edulis and Arenicola marina. Nutritional stress may 
be one of the causes of the decrease in glycogen 
content during winter; another cause may be ga- 
metogenesis. It is concluded that major changes in 
the glycogen content of estuarine invertebrates can 
be coupled to food conditions and to reproduction. 
This holds for bivalves, a gastropod, polychaetes, 
and an anemone. (Rochester-PTT) 

W89-10034 


STRATEGIES FOR LONG-TERM POLLUTION 
MONITORING OF THE COASTAL OCEANS, 
Marshall (David B.), Portland, OR. 

For primary bibliographic entry see Field 7A. 
W89-10088 


MONITORING, RESEARCH, AND MANAGE- 
MENT: INTEGRATION FOR DECISIONMAK- 
ING IN COASTAL MARINE ENVIRONMENTS, 
National Oceanic and Atmospheric Administra- 
tion, Rockville, MD. Ocean Assessments Div. 

For primary bibliographic entry see Field 7A. 
W89-10092 


MULTIDECADE TREND-MONITORING PRO- 
GRAM FOR CHESAPEAKE BAY, A TEMPER- 
ATE EAST COAST ESTUARY, 

Environmental Protection Agency, Annapolis, 
MD. Chesapeake Bay Program. 

For primary bibliographic entry see Field 7A. 
W89-10093 


COASTAL MONITORING: EVALUATION OF 
MONITORING METHODS IN NARRAGAN- 
SETT BAY, LONG ISLAND SOUND AND NEW 





YORK BIGHT, AND A GENERAL MONITOR- 
Ei tal Pro A N 

vironmen tection Y; 
RI. Environmental Research ey — 
For primary bibliographic entry see Field 7A. 
W89-10094 


MUSSEL WATCH: MEASUREMENTS OF 
CHEMICAL POLLUTANTS IN BIVALVES AS 
ONE INDICATOR OF COASTAL ENVIRON- 
MENTAL QUALITY, 
Woods Hole Oceanographic Institution, MA. 
For pri sa taelinonagll on hic Field 5A. 

‘or primary entry see Fie : 
W89-10095 


Environmental 
Edgewater, MD. 
For primary bibliographic entry see Field 7A. 
W89-10096 


Research Center, 


DEVELOPMENT, MANAGEMENT, 
ANALYSIS OF A LONG-TERM ECOLOGICAL 
RESEARCH INFORMATION BASE: EXAMPLE 
OF MARINE MACROBENTHOS, 

South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
W. K. Michener, R. J. Feller, and D. G. Edwards. 
IN: New Approaches to ay ago Aquatic Eco- 
systems. American for Testing and Materi- 
als, Philadelphia, PA. 1987. p 17188 3 fig, 3 tab, 
eR, National Science Foundation Grant BSR- 


Descriptors: *Estuaries, *Data collections, *Moni- 
toring, *Invertebrates, *Aquatic habitats, *Benthic 
fauna, Aquatic animals, Baruch Data Management 
System, itats, Ecology, Statistical methods, 
Temporal variation, Data processing, Sampling. 


The Baruch Data Management System, a flexible 
system for the t and analysis of ecolog- 
ical data, includes over four years of data collected 
from ecological research on coastal and estuarine 
habitats. The data base catalog has two levels of 
documentation, the secondary level being more 
detailed. The catalog incorporates information on 
physical structure of the data and on experimental 
and methods. Information is backed up on 
multiple media (paper, tape, mass storage, floppy 
disks) to insure future access. Incorporation of 


graphics) into the management scheme provides 
feedback of project results. Nested analyses 
of variance and autocorrelation analyses contribute 
to understanding of the variability in a long-term 
data set and are useful in refining sam — 
col. When sampling problems occur ¢ or _——— 
replication insufficient for detection of ), the 
data base management should be een ae to 
incorporate corrective actions. (See also W89- 
10086) (Cassar-PTT) 
W89-10098 


TIDES, Fa TIDAL AND RESIDUAL CUR- 
RENTS IN SUISUN AND SAN PABLO BAYS, 
CALIFORNIA--RESULTS OF MEASURE- 


MENTS, 1986, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

J. W. Gartner, and B. T. Yost. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; ; Paper 
copy $15.00, micrfiche $4.00. USGS Water- 
sources =a Report 88-4027, 1988. 94p, 6 
fig, 2 tab, 1 


Descriptors: *Tides, *Water currents, *San Fran- 
cisco Bay, *California, *Hydrologic data, *Tides, 
Data collections, Water levels, San Pablo Bay, 
Suisun Bay. 


Current meter data collected at 11 stations and 
water level data collected at one station in Suisun 
and San Pablo Bays, California, in 1986 are com- 
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piled in this report. Current-meter measurements 
include current speed and direction, and water 
temperature and salinity (computed from tem 

ture and conductivity). For each of the 19 current- 
meter records, data are presented in two forms. 
These are: (1) results of harmonic analysis; and (2) 
plots of tidal current speed and direction versus 
time and plots of temperature and salinity versus 
time. Spatial distribution of the ee sae of tidal 
currents are given in graphic form. 

Eulerian residual currents have been cane by 
using a vector-averaging technique. Water level 
data are presented in the form of a time-series plot 
and the results of harmonic analysis. (USGS) 
W89-10428 


HYDROLOGIC DATA FOR THE SALT BAYOU 


——- Survey, Austin, TX. Water Resources 
iv. 
J. C. Fisher. 
Available from Books and Open File Report Sec- 
pe USGS, Box 25425, oe co 3 Ope 

y $19.75, microfiche $4.00. USGS -File 
Report 88-499, 1988. 128p, 19 fig, 10 a 9 ref. 


Descriptors: * *Hydrologic budget, 
*Texas, *Salt Bayou, *Hydrologic data, Data col- 
lections. 


The Salt Bayou estuary, located in extreme South- 
east Texas near Sabine Pass, has been altered by 
construction of the Gulf Intracoastal Waterway. 
The waterway has interrupted the historical salt- 
water-freshwater exchange of this important estu- 
ary. A cooperative effort was initiated by the 
Louisiana Cooperative Fish and Wildlife Research 
Unit, the U.S. Fish and Wildlife Service, the Texas 
Parks and Wildlife Department, and the U.S. Geo- 
logical Survey to identify the fish species and their 
transport mechanisms. The U.S. Geological Sur- 
vey’s part of the study was to describe the hydrol- 
ogy of Salt Bayou. A data-collection network, 
consisting of stage gages, water velocity recording 
equipment, and temperature and -conduct- 
ance recording equipment, was established. Six 24- 
hour flow investigations were performed to cali- 
brate the velocity recording equipment and to de- 
termine the flow at ungaged sites. Spi con- 
ductance was measured at 43 sites within the estu- 


Atmospheric Administration weather stations. Pre- 
cipitation data were used to estimate the contribu- 
tion of freshwater from rainfall. Evaporation data 
were obtained from the Beaumont Research Sta- 
tion and were used to make estimates of water 
——— from evapotranspiration. (USGS) 


3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


BACTERIOLOGICAL EXAMINATION OF THE 
WATER SUPPLY ON AN ANTARCTIC BASE, 
Robert Gordon’s Inst. of Tech., Aberdeen (Scot- 
land). British Antarctic Survey Medical Unit. 
Jae bibliographic entry see Field 5B. 


DEVELOPMENT OF AN IMPROVED CLEAN- 
ING SOLUTION FOR ROWPU UNITS, 

tion Systems Technology, San Diego, CA. 

. Milstead, and R. L. Riley. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A1196 977. 
Price codes: A10 in paper copy, AOI in microfiche. 
Report No. SST-88-01, April ii, 1988. 245p, 22 fig, 
9 tab, 36 ref, 6 append. it of the Army 
Contract DAAK-87-C-0065. 


Descriptors: *Desalination, *Reverse osmosis, 
*Water treatment, *Membranes, *Maintenance, 
Chemical analysis, Hydrogen ion concentration, 
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Chemical treatment, Inorganic compounds, Organ- 
ic compounds, Surfactants. 


FP cad yu, 2 tamer ons or lf on 
development of an improved cleaning solution for- 
mulation for cleaning fouled reverse osmosis water 
purification unit (ROWPU) membrane elements, 
formulation that can be prepackaged as dry chemi- 
cals. During this a program four pri- 
mary sag were 1) the 


structure, 
Corps RO i 
chemicals with the membranes; (3) the effect of 
cleaning solution pH, ionic strength, and tempera- 
ture effects on the membranes; and (4) the nature 
of foulants to be removed from the membrane 
surface. The program initially was directed toward 
compatibility studies of various cleaning solution 
formulations in make-up waters ranging from per- 
meate to brine from a unit operating on a seawater 
feed source. The intent was to evaluate the com- 
patibility of flat sheet membrane samples in various 
cleaning solution mixtures to determine any ad- 
verse effects on membrane performance when 
tested in a reverse osmosis test system under sea- 
water test conditions at 800 psi. Solution compat- 
ibility studies in various make-up waters were ex- 
panded significantly and, in fact, eight different 
chemicals were selected that offered great promise 
in formulating new cleaning solutions that would 
be compatible with membrane systems and envi- 
ronmentally safe, i.e., containing no phosphates or 
components that would harm fish and wildlife. 
During this study, 12 inorganic compounds, 19 
organic compounds, 10 di ts, 32 surfactants, 
and 13 commercially available cleaning formula- 
tions were evaluated. (Lantz-PTT) 

W89-10360 


AQUIFER-TEST EVALUATION AND POTEN- 
TIAL EFFECTS OF INCREASED GROUND- 
WATER PUMPAGE AT THE STOVEPIPE 
WELLS HOTEL AREA, DEATH VALLEY NA- 
TIONAL MONUMENT, CALIFO) 

a. ‘wee Sacramento, CA. Water Re- 
sources Di 

For po ar bibliographic entry see Field 4B. 
W89-10430 


3B. Water Yield Improvement 


RESPONSES OF A CAM PLANT TO 
DROUGHT AND RAINFALL: CAPACITANCE 
AND OSMOTIC PRESSURE INFLUENCES ON 
WATER MOVEMENT, 

California Univ., Los Angeles. Dept. of Biology. 
For primary bibliographic entry see Field 2I. 
W89-10038 


3C. Use Of Water Of Impaired 
Quality 


EFFECT OF LANDFILL LEACHATE IRRIGA- 
TION ON RED MAPLE (ACER RUBRUM L.) 
AND SUGAR MAPLE (ACER SACCHARUM 
MARSH.) SEEDLING GROWTH AND ON 
FOLIAR NUTRIENT CONCENTRATIONS, 

Guelph Univ. (Ontario). Dept. of Land Resource 


For primary bibliographic entry see Field 5C. 
W89-09290 


EFFECT OF SALINE IRRIGATION WATERS 
ON SOIL MANGANESE LEACHING AND 
BIOAVAILABILITY TO SUGAR BEET, 
California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

R. A. Khattak, and W. M. Jarrell. 

Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 1, p 142-146, January/February 1989. 
3 tab, 33 ref. 


Descriptors: *Impaired water use, *Saline water, 
*Irrigation water, *Leaching, ‘*Phytotoxicity, 
*Manganese, *Bioaccumulation, ‘*Beets, *Soil 





Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3C—Use Of Water Of Impaired Quality 


chemistry, *Soil-water-plant relationships, Heavy 
metals, Chemical properties, Trace elements, Soil 
properties. 


Use of saline water for irrigation has shown con- 
siderable promise. However, its effect on the solu- 
bility and bioavailability of native soil nutrients is 
not well understood. A study was conducted to 
evaluate the extent of the salt-induced Mn solubili- 
ty and phytotoxicity to sugar beet (Beta vulgaris 
(L.) USH 11) under a soil-plant-leachate system. 
Sugar beet grown in the glasshouse on four diverse 
California soils was irrigated with either deionized 
water or 22.5 and 45.0 mol/cu m NaCl-CaCl2 
solution. Saline irrigation waters significantly (P < 
0.0001) increased (27 to 97%) the Mn concentra- 
tion and total Mn accumulation (48 and 130%) in 
sugar beet tops in all soils. The concentration of 
Mn in the soil solution leachate increased signifi- 
cantly with net increases of 55.3, 35.5, and 2.6 mg 
Mn/kg in Mayment, Aiken-Tehama, and Aiken- 
ElDorado soil, respectively, for the highest salini- 
ty, but only traces of Mn were detected in leachate 
of a high pH (8.23) Mojave soil. Diethylenetria- 
mine pentaacetic acid (DTPA)-extractable soil Mn 
significantly increased with salinity levels in irriga- 
tion waters in Maymen (92%), in Aiken-Tehama 
soil of low pH (5.10) and low C (3.60 g/kg). The 
multiple regression analyses produced R squared 
= 0.864 (P < 0.0001) when shoot Mn concentra- 
tion was regressed on ECsub e, soil solution Mn 
concentration, soil pH, and DTPA-extractable soil 
Mn. Since sugar beet tops contained in excess of 
1000 mg Mn/kg top tissue, it was concluded that 
salt-induced Mn accumulation under saline irriga- 
tion can be potentially toxic. (Author’s abstract) 
W89-09464 


REUSE OF DRAINAGE WATER FOR IRRIGA- 
: RESULTS OF IMPERIAL VALLEY 
STUDY: I. HYPOTHESIS, EXPERIMENTAL 


PROCEDURES, AND CROPPING RESULTS, 

Agricultural Research Service, Riverside, CA. Sa- 

linity Lab. 

J. D. Rhoades, F. T. Bingham, J. Letey, A. R. 
Bean. 


Dedrick, and M. 
Hilgardia HILGA4, Vol. 56, No. 5, p 1-16, Octo- 
ber 1988. 6 fig, 11 tab, 16 ref. 


Descriptors: *Drainage water, *Water reuse, 
*California, *Irrigation practices, *Salt tolerance, 
*Agricultural hydrology, *Crop yield, Brackish 
water, Water supply development, Crop produc- 
tion, Irrigation efficiency, Water conservation, Sa- 
linity, Wheat, Beets, Cotton, Alfalfa, Mixing, Field 
tests. 


An irrigation/cropping management strategy as 
been developed to facilitate the use of brackish 
waters for irrigation, with the goal of expanding 
the available water supply and minimizing the off- 
site pollution potential of drainage disposal. A field 
experiment conducted in the Imperial valley of 
California to test the strategy has produced four 
years of cropping results. After seedling establish- 
ment, when the crops were in a sufficiently mature, 
salt-tolerant growth stage, brackish drainage water 
(Alamo River) was substituted for the normal 
water (Colorado River) to irrigate wheat and sug- 
arbeets (in a successive crop rotation of wheat: 
sugar beets: cantaloupes) and cotton (in a block 
rotation of cotton: cotton: wheat: alfalfa). A good 
stand was obtained under relatively low conditions 
of salinity by using Colorado River water for the 
preplant and early-season irrigations. The salt-sen- 
Sitive crops in the rotations (cantaloupes and alfal- 
fa) were irrigated with Colorado River water only. 
This procedure kept soil salinity within acceptable 
limits over time so that production and quality 
were sustained when the sensitive crops were 
grown on the same land. The high crop yields and 
qualities obtained in this field test support the 
validity of the recommended strategy. (See also 
W89-09510) (Author’s abstract) 

W89-09509 


REUSE OF DRAINAGE WATER FOR IRRIGA- 
TION: RESULTS OF IMPERIAL VALLEY 
STUDY: II, SOIL SALINITY AND WATER BAL- 


Agricultural Research Service, Riverside, CA. Sa- 


linity Lab. 

J. D. Rhoades, F. T. Bingham, J. Letey, P. J. 
Pinter, and R. D. Lemert. 

Hilgardia HILGA4, Vol. 56, No. 5, p 17-44, Octo- 
ber 1988. 31 tab, 4 ref, append. 


Descriptors: *Saline soils, *Hydrologic budget, 
*Drainage water, *Water reuse, *California, *Irri- 
gation practices, *Salt tolerance, *Agricultural hy- 
drology, *Crop yield, Brackish water, Water 
—_ development, Crop production, Irrigation 

iciency, Water conservation, Salinity, Wheat, 
Beets, Cotton, Alfalfa, Mixing, Field tests. 


Crop yield and quality results obtained in field tests 
in part I of this study indicate that saline water can 
be successfully substituted for ‘good water’ to irri- 
gate certain crops in rotation when they are in a 
salt-tolerant growth stage, with the ‘good water’ 
used for the other irrigations. In the tests, substan- 
tial substitution of saline drainage water (25 to 50 
percent) was made for Colorado River water in 
producing the two crop rotations (two cycles of 
wheat: sugar beets: cantaloupes, designated the 
successive rotation; and cotton: cotton: wheat: al- 
falfa, designated the block rotation) without appre- 
ciable effects on yield or quality. Data is presented 
on water use and soil salinity status obtained in the 
field tests. These data, together with those present- 
ed in part I, support the use of saline drainage 
waters for irrigation for the following reasons (1) 
Soil salinity and boron were kept within acceptable 
limits for seeding establishment and subsequent 
growth of the individual crops grown in the rota- 
tions. (2) No significant loss of yield or crop qual- 
ity occurred in any of the five groups grown with 
substitution of the saline Alamo River water for 
Colorado River water for up to 25 to 50 percent of 
the total irrigation requirements of the two repre- 
sentative rotations. (3) No problems of soil degra- 
dation were observed, even though accumulative 
leaching was minimal (less than 15 percent), with 
the clay soil. (See also W89-09509) (Author’s ab- 
stract) 

W89-09510 


IRRIGATION WITH TREATED 
WASTEWATER EFFLUENT UTILIZES VALU- 
ABLE RESOURCE, 

Carollo (John) Engineers, Fountain Valley, CA. 
D. K. Wood, and L. Nagy. 

Public Works PUWOAH, Vol. 120. No. 3, p 54-55, 
March 1989. 


Descriptors: *Wastewater disposal, *Impaired 
water use, *Wastewater treatment, *Wastewater 
facilities, *Wastewater irrigation, Dams, Storage 
reservoirs, Pumping plants, Pipelines, Carson City, 
Nevada. 


The Carson City, Nevada Comprehensive Water 
Plan, prepared by a joint venture of four engineer- 
ing firms, was a response to the doubling of the 
population of the city between 1969-88. This 
growth not only strained the city’s water supply 
and wastewater treatment capabilities, but these 
facilities were not designed to meet the stringent 
water quality standards set for the Carson River 
which then received the effluent. The final plan 
consists of modifications and expansion of the ex- 
isting wastewater treatment plant, construction of 
a dam and reservoir for effluent storage, construc- 
tion of an effluent pumping station and pipeline 
system for transmission of effluent between the 
plant, reservoir, and various irrigation sites, and 
development of irrigation sites including installa- 
tion of irrigation equipment, small regulating fore- 
bays, irrigation pump stations, and tail water return 
facilities. Treated wastewater effluent now irri- 
gates two municipal golf courses, a state prison 
farm, and private pasturelands along the Carson 
River because of the successful implementation of 
this plan. (Sand-PTT) 

W89-09592 


EFFECT OF SEWAGE IRRIGATION ON 
YIELD, TREE COMPONENTS AND HEAVY 
METALS ACCUMULATION IN NAVEL 
ORANGE TREES, 

Menoufia Univ., Shibin al-Kom (Egypt). Dept. of 
Soil Sciences. 


M. S. Omran, T. M. Waly, E. M. Abd Elnaim, and 
B. M. B. El Nashar. 

Biological Wastes BIWAED, Vol. 23, p 17-24, 
1988. 3 tab, 29 ref. 


Descriptors: *Wastewater disposal, *Impaired 
water use, *Wastewater irrigation, *Irrigation ef- 
fects, *Crop yield, *Heavy metals, *Fruit crops, 
Growth, Leaves, Iron, Zinc, Manganese, Copper, 
Nickel, Lead, Cadmium, Cobalt. 


Five soil sites irrigated with sewage water for 10, 
20, 30, 40, and 60 years were chosen to study the 
effect of this irrigation on orange trees. Growth 
density, shoot length, fresh and dry weight of 
leaves, fruit weight, peel thickness, and fruit yield 
increased remarkably with time of sewage irriga- 
tion. Fruit juice per cent and leaf number per shoot 
exhibited slight variations in response to sewage 
treatments. Leaves contained the most heavy 
metals followed by peels. Juice contained the 
lowest concentration of all the heavy metals inves- 
tigated, but concentrations tended to increase with 
prolonged sewage application. Contents of heavy 
metals were as follows: Fe > Zn > Mn > Cu > 
Ni > Pb > Cd > Co in leaves and peels and Cu 
> Mn > Zn > Fe > Ni > Cd > Pb > Coin 
juice. The longer the time of sewage application to 
the orange trees the greater the vegetative growth, 
fruit yield, and heavy metals content. However, 
the concentration of heavy metals in fruit juice was 
within the permissible limits and below the level 
toxic to man or plants. (Author’s abstract) 
W89-09626 


EFFECT OF SALINITY STRESS ON DEVEL- 
OPMENT OF PYTHIUM BLIGHT IN AGROS- 
TIS PALUSTRIS, 

Arizona Univ., Tucson. Dept. of Plant Pathology. 
S. L. Rasmussen, and M. E. Stanghellini. 
Phytopathology PHYTAJ, Vol. 78, No. 11, p 
1495-1497, November 1988. 2 fig, 2 tab, 15 ref. 


Descriptors: ‘Irrigation practices, *Salinity, 
*Stress, *Turf grasses, *Plant diseases, *Pathogenic 
fungi, Temperature, Conductivity, Mortality, 
Molds, Growth, Irrigation effects. 


Salinity stress predisposed cultivar Penncross 
creeping bentgrass to cottony blight caused by 
Pythium aphanidermatum at two temperature re- 
gimes. At 25-32 C, complete necrosis of all inocu- 
lated plants occurred at electrical conductivity 
(Ec) levels of 4.3-7.1 decisiemens (ds) per meter in 
2 days, whereas at Ec levels of 0.5-2.8 ds/m, death 
occurred within 3 days. At 25-27 C, complete 
necrosis of all inoculated plants occurred at Ec 
levels of 4.3-7.1 ds/m within a period of 5 days; no 
death was observed in control or inoculated plants 
at an Ec level of 0.5 ds/m. Increased salinity levels 
apparently affected the bentgrass rather than P. 
aphanidermatum. Mycelial growth rate of the 
fungus was increased only slightly by salinity 
levels up to 7.1 ds/m. Zoospore production of P. 
aphanidermatum and two other species of Pythium 
decreased with increasing salinity levels up to 7.1 
ds/m; production was completely inhibited at 14.2 
ds/m. Results indicate that salinity stress may sig- 
nificantly increase the time that the pathogen is 
active. Golf course superintendents normally apply 
preventive fungicides for control of Pythium on 
the basis of forecasting systems. These data indi- 
cate that these periods of susceptibility would be 
increased by the stress imposed on the plant by 
salinity. Salinity levels in turfgrass situations rarely 
are static and may fluctuate considerably over the 
course of a year, depending on irrigation variables. 
Irrigation frequency, duration, water quality, soil 
permeability, and syringing cycles contribute to 
these fluctuations. Fluctuations in salinity levels 
may account for the sporadic occurrence of cot- 
tony blight on golf courses in Arizona during 
periods not normally conducive for P. aphanider- 
matum. (Doria-PTT) 

W89-09631 


SUITABILITY FOR SOIL IRRIGATION OF 
DISTILLERY WASTE TREATED BY STABILI- 
ZATION POND AS TERTIARY TREATMENT, 


National Centre for Scientific Research, Havana 





(Cuba). 

M. Leon, I. Berdan, L. Traviesco, and E. Sanchez. 
Biotechnology Letters BILED3, Vol. 11, No. 3, p 
217-218, March 1989. 2 tab, 5 ref. 


Descriptors: *Irrigation water, *Wastewater irriga- 
tion, *Stabilization ponds, *Tertiary wastewater 
treatment, Distilleries, Cations, Anions, Heavy 
metals, Sodium, Salinity, Soil porosity. 


A distillery waste stabilization pond effluent, ob- 
tained after an anaerobic and an aerobic treatment, 
was investigated in order to define the utilization 
of distillery wastewater as a recoverable resource 
for irrigation. The cation, anion, and microelement 
content in the waste effluent was determined and 
various recommended index values, e.g. sodium 
absorption ratio (SAR), soluble sodium percentage 
(SSP), sodium carbonate residual (SCR), potential 
salinity, effective salinity, precipitated sodium per- 
centage and hydraulic constant, were calculated. 
The values for SAR, sodium being the element of 
most concern for agricultural irrigation because of 
its capacity for the reduction of soil porosity and 
permeability, indicated that the stabilization pond 
is acceptable in this respect, while the SSP indicat- 
ed that the wastewater can be classified as doubtful 
but very near to the permissible values. The heavy 
metal contents were acceptabie, all being at ex- 
tremely low levels, except for Ni, Mn and Co. 
According to the SCR values, Na2CO3 can be 
increased in dissolution, and a soil impermeability 
can be produced by the interchange with the soil 
absorption complex, so that the effluent is not 
really suitable for long-term irrigation. This efflu- 
ent is shown to have a high salinity; it can be 
applied for irrigation in very permeable soils when 
mixed with low salinity waters, but it will be 
necessary to know the characteristics of the crop 
before land application as well as the chemical 
characteristics of the soil. (Sand-PTT) 

W89-09987 


TOLERANCES OF PLANTS TO DROUGHT 
AND SALINITY IN THE WESTERN 
STATES, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

F. A. Branson, R. F. Miller, and S. K. Sorenson. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $3.00, microfiche $4.00. USGS Water-Re- 
sources Investigations Report 88-4070, 1988. 16p, 5 
fig, 47 ref. 


Descriptors: *Desert plants, *Drought resistance, 
Evapotranspiration, Osmotic pressure, Phreato- 
phytes, Saline soils, Salinity, Salt tolerance, West- 
ern U.S 


Differing capacities of plant species to tolerate 
drought and salinity are causative factors for fore 
ence of species and communities in various i 
tats. It is proposed that minimum xylem pressure 
potentials measured are indicative of drought toler- 
ance and that minimum cell osmotic potentials are 
indicative of salt tolerance of plant species. Of 85 
species measured, Nuttall saltbush (Atriplex nuttal- 
li nuttallii) was found to be the most drought 
tolerant. Saltbrush (Atriplex confertifolia, A. nut- 
tallii, A. canescens, and A. torreyi) had the lowest 
cell osmotic potentials measured. Althou 
pickleweed (Allenrolfea occidentalis) grows in the 
saltiest soil measured, it did not have the lowest 
cell osmotic potential. This apparent inconsistency 
may be explained by the succulent characteristics 
of pickleweed. (USGS) 

W89-10429 


3D. Conservation In Domestic and 
Municipal Use 


LONG-TERM OPTIONS FOR MUNICIPAL 
WATER CONSERVATION, 

New Mexico State Engineer Office, Santa Fe. 

A. Grisham, and W. M. Fleming. 

Journal of the American Water Works Association 
JAWWAS, Vol. 81, No. 3, p 34-42, March 1989. 1 
fig, 2 tab , 29 ref. 
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Descriptors: *Conservation, *Water conservation, 
*Municipal water, *Long-term planning, Natural 
resources, Public policy. 


Long-term municipal water conservation is an ef- 
fective way to reduce the current use of water and 
thereby reduce the costs of municipal water devel- 
it and wastewater treatment. It is also a cost- 
fective means of protecting a valuable natural 
resource for future needs. In most cases, the bene- 
fits of a water conservation p will 
its costs. However, in order to be successful over 
the long term, the program must be carefully 
planned, well- properly monitored, 
and must include a good public education effort. 
These conditions must be met to avoid operational 
and financial problems and to gain necessary 
public support. Virtually any community facing 
long term water supply concerns can benefit from 
a water conservation program. Each community 
will need to examine its specific situation and plan 
its own conservation program composed of the 
water conservation measures that best fit its needs. 
Some of the actions that communities can take are: 
(1) public education, (2) metering and leak repair, 
(3) establishment of building codes that require 
water-saving devices in new and existing construc- 
tion, (4) implementation of water rate schemes that 
encourage water conservation, (5) landscaping 
changes to conserve water, (6) A...8 use restric- 
tions, and water reuse. (Miller-PTT) 
W89-09858 





COST-BENEFIT ANALYSIS OF CONSERVA- 
TION PROGRAMS, 

Brown and Caldwell, Denver, CO. 

P. P. Macy, and W. O. Maddaus. 

Journal of the American Water Works Association 
JAWWAS, Vol. 81, No. 3, p 43-47, March 1989. 6 
fig, 3 tab, 2 ref. 
Descriptors: *Municipal water, *Water conserva- 
tion, *Cost-benefit analysis, Water supply, Utiliza- 
tion. 


A technique to calculate the water savings, bene- 
fits, and costs of water conservation programs is 
described. The steps involved in formulating and 
evaluating a water conservation program can be 
separated into four tasks: (1) compiling a list of 
conservation measures, (2) developing a locale- 
specific data base on water and demographics and 
a measure data base that will be necessary for later 
calculations, (3) performing the cost-benefit analy- 
sis, and (4) selecting measures for the total conser- 
vation program. A rigorous cost-benefit analysis of 
water conservation — has several advan- 
tages. It provides data needed to plan for 
future work. It supports the budgets that are re- 
quired to implement new conservation programs. 
It gives the utility staff and its board of directors a 
basis for implementing the programs needed to 
achieve the Pr gs water a lig? st nate ° 
the public that the water utili 

investigated water conservation options ete = 
proving new capital projects to accomodate new 
growth. Performing a cost-benefit analysis is not 
difficult. It simply requires the application of engi- 
neering and economic principals to the facts and 
numbers relating to water conservation. The fol- 
lowing recommendations are offered to those un- 
dertaking the development of a new water conser- 
vation program: (1) agree on the list of water 
conservation measures to be screened for detailed 
analysis, (2) agree on the evaluation criteria, (3) 
develop a sound methodology to compute water 
savings, benefits and costs, (4) determine what to 
use as the basis for the estimated benefits, (5) use a 
commercially available computer software | 
sheet program to evaluate benefits and costs, (6) 
consider the evaluation process to be iterative until 
all interested parties are satisfied that water conser- 
vation measures have been thoroughly ——- 
ed, and (7) develop a format for presenting the 
final program that is suitable for lay people to 
understand. (Miller-PTT) 

W89-09859 


ISETTS TOILET STANDARD 
SETS WATER CONSERVATION PRECEDENT, 
Massachusetts Water Resources Authority, 
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Boston. 

A. Vickers. 

Journal of the American Water Works Association 
JAWWAS, Vol. 81, No. 3, p 48-51, March 1989. 2 
fig, 3 tab, 10 ref. 


Descriptors: *Water conservation, *Municii 
water, *State j ion, *Plumbing, *Massachu- 
setts, Toilets, Building codes, Legislation. 


A new plumbing code in Massachusetts requires all 
two-piece tank-type and floor-mounted flush-valve 
toilets installed during new construction or re- 
placements of existing toilets to use no more than 
1.6 gal/flush. The previous requirement allowed 
toilets to use no more than 3.5 gal/flush. The code 
change, made to help mitigate immediate as well as 
long-term water — problems, is the first of its 
kind on a statewide basis and has served as an 
incentive for proposed federal legislation to estab- 
lish conservation-oriented water use standards for 
plumbing fixtures. The use of low-volume toilets 
could lower a typical household’s annual indoor 
water use by thousands of gallons a year as well as 
decrease its overall water and sewer costs. Per- 
formance of low-volume toilets is equal to or 
better than that of conventional toilets in most 
respects. Low-volume toilets have the potential to 
be a significant factor in water demand manage- 
ment. (Author’s abstract) 

W89-09860 


PERFORMANCE OF ULTRA-LOW-VOLUME, 
FLUSH TOILETS IN PHOENIX, 

Ayres Associates, Tampa, FL. 

D. L. Anderson, and R. L. Siegrist. 

Journal of the American Water Works Association 
JAWWAS, Vol. 81, No. 3, p 52-57, March 1989. 1 
fig, 3 tab, 14 ref. 


Descriptors: *Water conservation, *Municipal 
water, *Plumbing, Phoenix, *Wastewater facilities, 
Toilets, Utilities, Arid lands. 


The oe of ultra-low-volume (ULV) 
toilet fixtures was studied under field conditions in 
Phoenix, Arizona. Two residential subdivisions 
were compared, one using conventional toilet fix- 
tures (> or = 3.5 gal/flush) and one using ULV 
fixtures (0.8 gal/flush). The water savings and 
wastewater flow reduction provided by the ULV 
fixtures were evaluated as well as their effect on 


acceptance pared 
with their conventional counterparts. In-house per- 
formance of the ULV toilets was equal to or better 
than that of the conventional toilets, according to 
the survey of users. During months of minimum 


water use i 
19% to 28% less (with an average of about 23) 
than in ones using conventional toilet fixtures. 
ws within composition in the nel yea 
was within the typically repo for munici- 
ter. The frequency and magnitude of 
eae wastewater flow conditions were similar in 
the two subdivisions. Peak flows in sewers serving 
homes with ULV toilet fixtures may therefore 
provide similar cleansing velocities to remove ac- 
cumulated sediment. Waste flushing and transport 
through the household plumbing systems, building 
sewers, and sewer mains in locations where ULV 
toilets were used were as satisfactory as where 
conventional toilets were used. It appears that 
ULV toilet fixtures could be used in residential 
areas in the United States without any adverse 
effects on user service levels or utility systems. 
(Miller-PTT) 
W89-09861 


DEMAND MANAGEMENT FACTORS IN RESI- 
pags WATER USE: THE SOUTHERN ARI- 
ZONA EXPERIENCE, 

Arizona Univ., Tucson. Coll. of Business and 
Public Administration. 

R. B. Billings, and W. ™M. Day. 

Journal of the American Water Works Association 
JAWWAS, Vol. 81, No. 3, p 58-64, March 1989. 7 
fig, 3 tab, 9 ref. 





Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3D—Conservation In Domestic and Municipal Use 


Descriptors: *Water conservation, *Water 
demand, *Water use, *Urban areas, *Arizona, 
*Model studies, Municipal water, Water rates, 
Arid lands. 


Two models that explain urban residential demand 
for water under increasing-block rate pricing were 
presented and tested. These models examined the 
correlation of water use to changes in price, 
income, publicity about the need for conservation, 
variations in the weather, and socioeconomic char- 
acteristics of groups of households. Statistically 
strong estimates of the response of water use to 
each of the major factors examined were obtained. 
The results suggest that the average-price model 
provides superior explanatory power when in- 
comes are high and water prices low (absorbing 
less than 1% of income). As prices rise or incomes 
fall, and as water bills approach 2% or more of 
household income, the demand model using mar- 
ginal price and rate premium provides superior 
explanatory power. It is strongly suggested that 
price, income, and socio-economic variables sig- 
nificantly influence residential water-use decisions 
and that publicity about the need for conservation 
has a minor impact. An overall long-term price 
elasticity of -0.72 was found, which means that a 
10% increase in water rates will provide about 3% 
more revenue (while trigerring a 7% reduction in 
use). The response to publicity about water short- 
ages had a comparatively small elasticity ranging 
from -0.04 to 0.14, depending on the model. 
(Miller-PTT) 

W89-09862 


EFFECTIVENESS OF CONSERVATION-ORI- 
ENTED WATER RATES IN TUCSON, 

Beck (R.W.) and Associates, Seattle, WA. 

R. W. Cuthbert. 

Journal of the American Water Works Association 
JAWWAS, Vol. 81, No. 3, p 65-73, March 1989. 11 
fig, 2 tab, 9 ref. 


Descriptors: *Water conservation, *Water use, 
*Water rates, *Arizona, *Municipal water, Arid 
lands, Utilities. 


In arid regions such as the American Southwest, 
various measures have been implemented to help 
reduce water use. The effectiveness of an inverted 
(increasing-block) rate structure as a means of en- 
hancing an already ambitious water conservation 
program in Tucson, Arizona is examined. Use pat- 
terns of single-family residential customers during 
a nine-year period are analyzed, with a focus on 
inverted water rates. The results suggest that the 
use of these conservation-oriented rates in Tucson 
has significantly helped to reduce single-family 
water use during the past decade. Single-family 
residential customers in Tucson appear to be sensi- 
tive to adjustments in water rates, and it is the level 
of real, inflation-adjusted rates that influences 
water use patterns. It is uncertain whether single- 
family residential customers in Tucson are aware 
that they are being charged for water with invert- 
ed rates; nevertheless, these customers have re- 
duced their consumption levels to accomodate the 
inverted rate structure. Tucson’s use of inverted 
rate structure has focused rate increases on single- 
family residential customers who use the greatest 
amounts of water. This change, in conjunction 
with other conservation programs, has had a sig- 
nificant impact on the use-per-customer levels for 
high-use customers and has resulted in overall de- 
creases in this group’s average use levels. (Miller- 


W89-09863 
3E. Conservation In Industry 


REMOVAL AND SELECTIVE RECOVERY OF 
HEAVY METAL IONS FROM INDUSTRIAL 
WASTE WATERS, 

New Mexico State Univ., Las Cruces. Dept. of 
Chemistry 

For primary bibliographic entry see Field 5D. 
W89-10476 


3F. Conservation In Agriculture 


EFFECT OF POLYSACCHARIDES, CLAY DIS- 
PERSION, AND IMPACT ENERGY ON 
WATER INFILTRATION 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

M. Ben-Hur, and J. Letey. 

Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 1, p 233-238, January/February 1989. 
5 fig, 3 tab, 24 ref. 


Descriptors: *Infiltration, *Infiltration rate, *Soil 
amendments, *Soil physical properties, *Soil treat- 
ment, *Clays, Percolation, Soil water, Soil mois- 
ture, Polymers, Polysaccharides. 


Effects of clay dispersion, impact energy of water 
drops, and chemical amendments on crust forma- 
tion and infiltration rate (IR) of Haplic Durixeralf 
soil were studied using a sp ler infiltrometer. 
The soil was subjected to two impact eo 
high energy = 240 J/sq m-h and low ener, 5 
and to three waters: (1) distilled water (D ton 
trical conductivity (EC) < 0.05 dS/m), (2) saline 
water (SW, EC = 5.0 dS/m), and (3) regular 
water (RW, EC = 1.0 dS/m). The chemical 
amendments, polysaccharides, guar derivatives 
were supplied with the DW and RW and with 
high impact energy. Crust formation by the impact 
energy was found as a dominant factor in the IR 
reduction. This factor reduced the total soil infil- 
tration capacity by more than 40%. Conversely, 
clay dispersions in the soil surface reduced the 
total soil infiltration capacity by 24%. Likewise, it 
was found that clay dispersion in the soil surface 
decreased the hydraulic conductivity of the crust 
and sharply increased its hydraulic resistance. The 
polymers had an amendatory effect on the IR. The 
polymers apparently adsorbed on the particle sur- 
faces and acted as a cementing material holding 
primary particles together against the destructive 
forces of the water drops. The order of the maxi- 
mum effect of the chemical amendments (0.01 kg/ 
cu m), that were supplied in DW, on the mainte- 
nance of IR was: high charge cationic polymer 
(HCCP) > low charge cationic polymer (LCCP) 
>> nonionic polymer > anionic polymer (had no 
effect). A concentration of 0.01 kg/cu m of HCCP 
and LCCP in RW prevented crust formation and 
preserved the high initial IR of the soil throughout 
the water application period. The HCCP and 
LCCP under sprinkled DW and RW conditions 
apparently adsorbed at the soil surface and did not 
move with the water into the soil layer. (Author’s 
abstract) 
W89-09463 


EFFECT OF SUBSOILING ON YIELD AND 
QUALITY OF CORN AND POTATO AT TWO 
IRRIGATION FREQUENCIES, 

El Obeid Res. Stn., El. Obeid, Sudan. 

B. A. Ibrahim, and D. E. Miller. 

Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 1, p 247-251, January/February 1989. 
3 fig, 4 tab, 15 ref. 


Descriptors: *Soil-water-plant relationships, *Root 
zone, *Cycling nutrients, *Irrigation practices, 
*Subsoil, *Crop yield, *Corn, *Potatoes, Irrigation 
effects, Loam, Sand, Agronomic crops. 


High strength soil layers within a rooting zone 
restrict rooting and reduce the supply of water and 
nutrients to plants. Frequent irrigation may be 
required to prevent plant water stress. Studies 
were conducted in 1983, 1984, an 1985 to evaluate 
the yield responses of potato (Solanum tuberosum 
L.) and field corn (Zea mays L.) to subsoiling and 
spinkler irrigation frequency on Warden loam 
(coarse-silty, mixed, mesic Xerollic Camborthids) 
and Quincy sand (mixed, mesic Xeric Torripsam- 
ments) soils. Leaf water potential, stomatal resist- 
ance, and canopy temperature were measured. On 
the loam soil, yield and % U.S. no. 1 potato tubers 
responded positively to subsoiling with biweekly 
irrigation but not with weekly irrigation. Corn 
silage yields were increased by subsoiling with 
both irrigation regimes but grain yields were not. 
Plants growing on subsoiled sand and irrigated 
every 4 d were stressed less than plants grown 
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without subsoiling. With this irrigation regime 
total tuber yield, % U.S. no. 1 tubers, and corn 
eng yields were increased by subsoiling. Benefits 
rom subsoiling were relatively unimportant for 
either crop or soil if irrigation was adequate. (Au- 
thor’s abstract) 


REUSE OF DRAINAGE WATER FOR IRRIGA- 
TION: RESULTS OF IMPERIAL VALLEY 
STUDY: I. HYPOTHESIS, EXPERIMENTAL 
PROCEDURES, AND CROPPING RESULTS, 
Agricultural Research Service, Riverside, CA. Sa- 
linity Lab. 

For primary bibliographic entry see Field 3C. 
W89-09509 


REUSE OF DRAINAGE WATER FOR IRRIGA- 
TION: RESULTS OF IMPERIAL VALLEY 
ance II. SOIL SALINITY AND WATER BAL- 
Agricultural Research Service, Riverside, CA. Sa- 
linity Lab. 

For primary bibliographic entry see Field 3C. 
W89-09510 


STOMATAL RESPONSE TO LEAF WATER PO- 
TENTIAL IN ALMOND TREES UNDER DRIP 
IRRIGATED AND NON-IRRIGATED CONDI- 
TIONS, 

Centro de Edafologia y Biologia Aplicada del 
Segura, Murcia (Spain). 

A. Torrecillas, M. C. Ruiz-Sanchez, A. Leon, and 
A. L. Garcia. 

Plant and Soil PLSOA2, Vol. 112, No. 1, p 151- 
153, November 1988. 3 fig, 18 ref. 


Descriptors: *Almond trees, *Plant physiology, 
*Leaves, *Water potentials, *Conductance, *Drip 
irrigation, *Water stress, Seasonal variation, 
Amygdalus. 


Almond plants (Amygdalus communis) were 
grown in the field under drip irrigated and non- 
irrigated conditions. Leaf water potential and leaf 
conductance were determined at three different 
times of the growing season (spring, summer, and 
autumn). The realtionships between water poten- 
tial and conductance in both treatments showed a 
continuous decrease of conductance as water po- 
tential decreased in spring and summer. Data from 
the autumn presented a threshold value of water 
potential (approximately -2.7 MPa in dry treat- 
ment, and -1.4 MPa in wet treatment) below which 
leaf conductance remained constant. (Author’s ab- 
stract) 

W89-09586 


RHIZOBIUM NODULATION IN PROSOPIS 
JULIFLORA SEEDLINGS AT DIFFERENT IR- 
RIGATION LEVELS IN EASTERN KENYA, 
Helsinki Univ. (Finland). Dept. of Silviculture. 

P. Miettinen, O. Luukkanen, S. Johansson, E. 
Eklund, and J. Mulatya. 

Plant and Soil PLSOA2, Vol. 112, No. 2, p 233- 
238, December 1988. 3 fig, 3 tab, 19 ref. 


Descriptors: *Trees, *Nitrogen fixation, *Nitrogen 
fixing bacteria, *Rhizobium, ‘Irrigation, *Soil 
water, Prosopis, Acacia, Root nodules, Nodula- 
tion, Kenya, Drought resistance. 


In a field carried out at Bura, eastern Kenya, 
introduced, drought resistant Prosopis juliflora 
seedlings were watered at four different irrigation 
levels. Forty-three sample trees with 1772 root 
nodules were dug up and investigated. Several 
trees lacked viable root nodules especially in non- 
irrigated plots. Regression analysis indicated signif- 
icant negative correlation between the mortality of 
the root nodules and the level of irrigation. Rhizo- 
bium strains, which were isolated from the samples 
trees, were capable of nodulating indigenous 
Acacia senegal. These findings support the hypoth- 
esis that legumes do not fix atmospheric nitrogen 
during water stress but instead exploit the soil 
nitrogen under such conditions. (Author’s abstract) 
W89-09587 





GROWTH AND DEVELOPMENT OF MAXI- 


Agriculture and Water Resources Research 
Centre, Baghdad (Iraq). Dept. of Soil and Land 
Reclamation. 

R. K. Abdul-Halim, H. M. Salih, A. A. Ahmed, 
and A. M. Abdul-Rahem. 

Plant and Soil PLSOA2, Vol. 112, No. 2, p 255- 
259, December 1988. 2 fig, 3 tab, 18 ref. 


Descriptors: *Crop yield, *Wheat, *Plant growth, 
*Saline soils, *Soil water, Chlorides, Sulfates, Tri- 
ticum, Iraq. 


The effect of soil salinity and soil moisture on the 
growth and yield of Maxipak wheat (Triticum 
aestivum) was studied in a lath-house experiment in 
which chloride-sulfate salt mixtures were used to 
artificially salinize a sandy loam soil from Al- 
Jadyriah Baghdad. Soil salinity levels of electrical 
conductivities equal to 1.7 (Control), 4.2, 5.8, 8.1, 
9.4 and 11.0 dS/m were prepared and used at 3 
levels of available soil moisture depletion, 25, 50, 
and 75%, as determined by weight. Both growth 
(vegetative) and yield components were studied 
throughout the growing season. Increasing the soil 
salinity from 1.7 to 11.0 dS/m, and decreasing the 
available soil water from 75 to 25% resulted in 
independent and significant decreases in Maxipak 
wheat growth and yield components at different 
stages of plant development. Root growth showed 
more sensitivity to both available soil water and 
soil salinity level than other components. It is 
concluded that at soil salinity levels >8.0 dS/m, 
available soil water became a limiting factor on 
wheat growth. The maintenance of 75% of avail- 
able soil water during the growth period is recom- 
mended to obtain satisfactory grain yield. (Au- 
thor’s abstract} 

W89-09588 


IRRIGATION WATER AS A SOURCE OF INO- 
CULUM OF SOFT ROT ERWINIAS FOR 
AERIAL STEM ROT OF POTATOES, 

Oregon State Univ., Corvallis. Dept. of Botany 
and Plant Pathology. 

For primary bibliographic entry see Field 5B. 
W89-09632 


INFLUENCE OF FREQUENCY AND DURA- 
TION OF FURROW IRRIGATION ON THE 
DEVELOPMENT OF PHYTOPHTHORA ROOT 
Ld AND YIELD IN PROCESSING TOMA- 
California Univ., Davis. Dept. of Plant Pathology. 
J. B. Ristaino, J. M. Duniway, and J. J. Marois. 

Phytopathology PHYTAJ, Vol. 78, No. 12, p 
1701-1706, December 1988. 6 fig, 2 tab, 30 ref. 


Descriptors: *Furrow irrigation, *Plant diseases, 
*Tomatoes, *Irrigation practices, *Crop yield, 
Fungi, Irrigation, Roots, Leaves, Water potentials. 


Processing tomatoes grown in field plots with soil 
either infested or uninfested with Phytophthora 
parasitica were furrow irrigated for 4-8 hr every 14 
days (normal irrigation), for 4-8 hr every 28 days 
(less frequent irrigation), or with alternating 4-8-hr 
and 24-hr irrigations every 14 days (prolonged 
irrigation). Disease developed more rapidly and 
symptom severity was significantly greater on 
shoots and roots of plants in infested soil that 
received prolonged irrigations compared with 
plants that were irrigated less frequently. Midday 
leaf water potential was reduced significantly as 
symptom severity increased and, by 90 days after 
planting, was correlated negatively with fruit yield 
at harvest (122 days). Disease significantly reduced 
fruit yield by 68 or 74%, 34 or 60%, and 20 or 
43% as compared with uninoculated controls in 
prolonged, normal, or less frequent irrigation treat- 
ments in 1985 or 1986, respectively. Populations of 
P. parasitica in soil increased from 6 to 17 colony- 
forming units per gram (cfu/g) of soil after infesta- 
tion to 67-121 cfu/g of soil at harvest. Results 
clearly show that variations in the frequency and 
duration of furrow —— can have large effects 
on the development of Phytophthora root rot and 
yield loss to root rot in processing tomatoes. (Au- 
thor’s abstract) 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Conservation In Agriculture—Group 3F 


W89-09633 


DEGRADATION OF THE UREASE INHIBI- 
TOR PHENYL PHOSPHORODIAMIDATE IN 
SOLUTIONS AND FLOODWA’ 
International Fertilizer Development Center, 
Paper any bibliog hic Field 2K 

or primary entry see Fie! ; 
W89-09688 “ - 


EFFECTS OF MONSOONAL FLUCTUATIONS 
ON GRAINS IN CHINA: II. CROP WATER RE- 


QUIREMENTS, 
California Univ., Los Angeles. Dept. of Geogra- 


hy. 
he primary bibliographic entry see Field 2B. 
W89-09851 


EFFECT OF DROUGHT ON THE DEVELOP- 


L., 
Istanbul Univ. (Turkey). Dept. of Biology. 
S. Baykal. 
Istanbul Universitesi Fen Fakultesi Mecmuasi Seri 
B IFMBAI, Vol. 47-48, p 21-50, 1982-83. 18 tab, 68 


ref. 
Descriptors: *Drought resistance, *Arid 


*Crop yield, *Soil water, Wheat, Barley, Turkey. 


The effect of drought was investigated on Triti- 
cum durum, Triticum aestivum, Hordeum disti- 
chum and Hordeum vuigare grown in soils of 
various water capacities (100%, 60% and 20%). 
Although there was no marked difference in the 
stem lengths of species of wheat and barley grown 
in soils of 100% and 60% water capacities, there 
was a reduction of 44.7% in Triticum durum, of 
37.9% in Triticum aestivum, of 26.9% in Hordeum 
distichum and of 31.2% in Hordeum vulgare 
grown in soils of 20% water capacity. Although 
there was no significant decrease in fresh and dry 
weights of the plants grown in 100% and 60% 
water capacities, the plants cultivated in 20% 
water capacity showed a marked reduction com- 
— to others. The negative effect of drought in 
resh and dry weights of plants grown in 20% 
water capacity was de’ mostly on the 
stem. The reduction rate changes in the stem be- 
tween 76% to 80%, according to fresh weight. A 
decrease was determined in the stem/root ratio in 
all ex; tal plants grown in 20% water capac- 
ity. The negative effect of drought on leaf develop- 
ment was di by the results of measure- 
ments of leaf surfaces carried out in all the plants 
grown in 20% water capacity. The reduction in 
leaf length was contributed mostly to the reduction 
in leaf surface. When the effect of drought on 
chlorophyll amount in leaves was studied, there 
was a decrease only in Triticum durum. The 
amounts of Na(+), K(+), and Ca(+) ions were 
measured in the stem, leaves and roots of the plants 
grown in soils of various water capacities. In the 
roots of the plants under drought conditions, there 
was a decrease in the amount of K(+) ion and a 
marked increase in the amount of Ca(+) ion. Al- 
though the Na(+) ion exhibit no marked differ- 
ence in the stem and leaves in wheat species, it 
deceased in the roots. In barley species, Na(+) 
ions increased in the stem, leaves and roots. 
Drought caused a decrease in the yield of ears and 
grains in all plants. Triticum aestivium, a species of 
wheat, can be regarded as the most adaptable plant 
to drought conditions in the experiment. (Author’s 
abstract) 

W89-09857 


RESEARCH ON WATER MANAGEMENT OF 
RICE FIELDS IN THE NILE DELTA, EGYPT, 
Drainage Research Inst., Cairo (Egypt). 

S. El Guindy, and I. A. Risseeuw. 

International Institute for Land Reclamation and 
Improvement/ILRI, Wageningen, The Nether- 
lands. Publication 41, 1987. 72 p. Edited by H. J. 
Nijland. 


Descriptors: 


*Water management, *Rice, *Nile 
River, 


*Deltas, *Egypt, *Agricultural water, 
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Drainage, Soil water, Irrigation, Farms, Institu- 
tional constraints. 


Egyptian and Dutch scientists have been cooperat- 
ing on research on water management in Egypt for 
more than ten years. This research is carried out 
under the auspices of the Egyptian-Dutch Adviso- 
ry Panel on Land Drainage, a group of experts 
from both countries that provides . The 
Panel regularly reviews the results of the joint 
investigations of drainage technology, the reuse of 
water for irrigation, and the economic 
evaluation of drainage projects. To combat water- 
logging and salinization of its cultivated land, 
Egypt is now implementing a major drainage 
project. One of the major problems of this under- 
taking is the water ement of tile-drained rice 
fields. The prevalence of rice in the cropping pat- 
tern causes problems for water management and 
drainage. ay rice fields, the presence of a subsur- 
face drainage system that was installed for other 
Crops causes substantial water ‘losses’ through the 
system and leads to large applications of irrigation 
water. The resulting higher water duty leads to a 
higher drain discharge. This creates special condi- 
tions in tile-drained soils, conditions that have not 
been investigated elsewhere. Experience with the 
modified subsurface drainage system in the Mah- 
mudiya I area was very positive. Water manage- 
ment in rice growing areas in the Delta could be 
considerably improved by y applying the modified 
system. Two other areas have already been desig- 
nated for further investigation. To reap the full 
benefits of the modified system there are still a few 
items to be considered. These are: (1) consultation 
between ‘Irrigation’ and ‘Agriculture’ on the most 
suitable drainage units should these units deviate 
- nthe reason from the cropping units; (2) the 
of the location and delimitation of rice 
a rom year to year according to the subcol- 
lector units; (3) operation and maintenance of the 
closing devices. The similarity with the operation 
of the irrigation system is striking. Therefore, ‘irri- 
gation’ seems to be the obvious choice; and (4) 
extension to the farmers. This work is normally 
within ‘Agriculture’s’ competence and responsibil- 
ities. The arrangement between these items should 
be institutionalized by an agreement between ‘Irri- 
gation’ and ‘Agriculture’. (Lantz-PTT) 
W89-10402 


HYDROLOGIC EFFECTS OF A 


Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

For —— bibliographic entry see Field 4A. 
W89-10418 


IMPROVING LIVESTOCK TOLERANCE TO 
TOXICANTS IN KOCHIA TOWARD IN- 
py IED USE AS A WATER-EFFICIENT 


New Mexico State Univ., Las Cruces. Dept. of 
Animal and Range Sciences. 

G. Stanley Smith, H. E. Kiesling, D. M. Hallford, 
D. L. Rankins, and J. M. Erickson. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-171508/ 
AS, Price codes: AOS in paper copy, AO! in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces, Technical Completion Report 
No. 236, January 1989. 85p, 7 tab, 100 ref, 6 
append. State project 1345650. 


Descriptors: *Toxicity, *Lethal limit, *Median tol- 
erance limit, *Kochia, *Forages, Rats, Sheep, 
Cattle, Metabolism, Tolerance levels, Toxicosis, 
Toxicants. 


Herbage of Kochia scoparia (L) Schrad (kochia) 
was collected at bud stage, dried and fed to rats, 
sheep and cattle to characterize the nature of early 
kochia toxicosis, to identify better the primary 
toxicant(s), and to evaluate certain treatments as 
ways to improve animal tolerance of toxicants, 
toward increased use of kochia as a water-efficient 
forage crop. In rats, severity to toxicosis was cor- 
related with content of substances reactive to Dr: 
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gendorff’s reagent (presumably alkaloids) in fresh 
herbage. Clinical signs of toxicosis in rats, sheep 
and steers were consistent with alkaloids as the 
rimary toxicant rather than oxalate or saponins. 
fn rats, supplemental vitamins A and E or supple- 
mental choline, inositol and folic acid tended to 
improve tolerance of dietary kochia; injected ace- 
tylcysteine plus trans-stilbene oxide were effective, 
whereas supplemental zinc was detrimental. Earli- 
est signs of kochia toxicosis in sheep and cattle 
were altered blood levels of metabolic hormones 
(insulin, prolactin, somatotropin) and impaired ni- 
trogen retention, along with impaired bilirubin 
conjugation and leakage of hepatic enzymes. Find- 
ings suggest better ways to manage animal usage of 
bechia ieonge and suggest other treatments that 
might improve tolerance of toxicants in kochia. 
SGS) 
W89-10477 


4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A, Control Of Water On The 
Surface 


DETERMINATION OF FLOOD CONTROL 
VOLUMES IN A MULTIRESERVOIR SYSTEM, 
Centro de Pesquisas de Energia Eletrica, Rio de 
Janeiro (Brazil). Electrical Energy Research 


Center. 
J. Kelman, J. M. Damazio, J. L. Marien, and J. P. 
da Costa. 


Water Resources Research WRERAO, Vol. 25, 
No. 3, p 337-344, March 1989. 3 fig, 3 tab, 13 ref. 


Descriptors: *Multireservoir networks, *Flood 
control storage, *Flood control, *Model studies, 
Hydraulic models, Reservoir management, Hydro- 
electric power, Hydraulic properties, Floods, 
Brazil, Optimization, Flood protection. 


A methodology is presented for the optimal design 
of flood control volumes in a multireservoir system 
with one downstream critical section. The design 
is optimal in the sense that the objective function 
attempts to minimize the penalties associated with 
providing the flood protection. Moreover, the 
method explicitly considers a set of probability 
constraints on the occurrence of floods. The pro- 
posed calculation scheme is easily applied to 
almost any type of multireservoir system. The 
methodology is applied to the problem of deter- 
mining the flood control volumes to be provided in 
a hydropower system of eight reservoirs on the 
Parana river in Brazil. In that case, the objective 
function consists of minimizing the electrical 
energy loss. (Author’s abstract) 

W89-09307 


DESCRIPTION OF PERIODIC VARIATION IN 
PARAMETERS OF HYDROLOGIC TIME 
SERIES, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

V. Yevjevich, and N. B. Harmancioglu. 

Water Resources Research WRERAO, Vol. 25, 
No. 3, p 421-428, March 1989. 5 fig, 1 tab, 15 ref. 


Descriptors: *Periodicity, *Rainfall-runoff rela- 
tionships, *Multivariate analysis, *Hydrologic 
models, *Time series analysis, *Stochastic models, 
Parameterization, Statistical models, Fourier analy- 
sis, Model studies, Hydrologic properties. 


The multivariate approach of marginal distribu- 
tions and their sequential dependence models is 
often used for description of periodic-stochastic 
hydrologic time series. This is a nonfunctional (or 
nonparametric) method of description of periodic 
variation in basic parameters. Usually, it requires a 
large number of estimated parameters. This often 
represents a lack of respect for the sound statistical 
principle of parsimony in the total number of 
model parameters. Two distortions result from this 
approach when new samples are generated by 
these models. First, some estimates vary less in 


generated samples than they should. Second, a 
tendency exists to generated new extremes at the 
times of historic extremes, with some of them more 
pronounced than the historic extremes. The fitted 
Fourier functions with a limited number of signifi- 
cant harmonics to the periodic variation of basic 
parameters, as the functional (or parametric) de- 
scription of periodicity in time series, require a 
much smaller total number of parameters. They 
either avoid or minimize the distortions in generat- 
ed — (Author’s abstract) 

W89-09315 


WATER QUALITY EFFICIENCY OF AN 
URBAN COMMERCIAL WET DETENTION 
STORMWATER MANAGEMENT SYSTEM AT 
THE BOYNTON BEACH MALL IN SOUTH 
PALM BEACH COUNTY, FLORIDA, 

Smith and Gillespie Engineers, Inc., Sarasota, FL. 
J. D. Holler. 

Florida Scientist FLSCAQ, Vol. 52, No. 1, p 48- 
57, Winter 1989. 1 fig, 4 tab, 17 ref. 


Descriptors: *Storm runoff, *Detention reservoirs, 
*Urban runoff, *Surface runoff, *Flood-control 
storage, *Water quality control, Storm water, 
Florida, Water pollution control, Nitrogen, Phos- 
phorus. 


Stormwater runoff detention storage not only re- 
duces runoff peak flow, but also results in reduced 
runoff nutrient loadings prior to discharging to the 
receiving waters. Urban wet detention system in- 
vestigations were conducted at a commercial shop- 
ping mall in Boynton Beach, FL. This study site 
possessed a permitted drainage area of 25.4 ha 
(62.8 ac), which was approximately 90 percent 
impervious. The water management area consisted 
of three interconnected ponds, each approximately 
1.2 ha (3 ac), totaling 3.5 ha (8.7 ac). This site was 
instrumented with automatic, water quality sam- 
plers to collect storm-generated runoff samples. In 
addition, digital stage measurement equipment con- 
tinually monitored and recorded both surface and 
groundwater elevation. Storm event sampling was 
initiated upon advent of rainfall in excess of 1.3 cm 
(0.5 in) of precipitation over the watershed bound- 
aries. Surface runoff inflow automatic samplers 
were flow proportionally activated by an electro- 
magnetic flow sensor device. Surface water results 
indicate the following treatment efficiencies for 
select nutrients: NOx-N = 87%, NH4-N = 55%, 
TKN = 58%, ortho-PO4-P = 76%, and TSS- 
91%. These results were collated with previous 
results in the literature and comparisons indicated 
superior treatment efficiencies. Diversion of storm- 
water runoff from a commercial parking lot area 
into a detention basin was found to be an effective 
means of reducing stormwater nutrient mass loads 
entering receiving waters. (Vernooy-PTT) 
W89-09371 


HYDROLOGICAL IMPACT OF THE PARAN- 
GANA DAM ON THE MERSEY RIVER, TAS- 


MANIA, — 
Sheffield Univ. (England). 


For primary bibliographic entry see Field 6G. 
W89-09520 


INCLUDING DAILY CON IN A 
MONTHLY RESERVOIR OPERATION 
MODEL FOR LOW-FLOW, 

Ruhr Univ., Bochum (Germany, F.R.). Lehrstuhl 
fuer Waserwirtschaft und Umwelttechnik I. 

R. Harboe. 

Advances in Water Resources AWREDI, Vol. 11, 
No. 2, p 54-57, June 1988. 5 fig, 5 ref. 


Descriptors: *Model studies, *Reservoirs, *Reser- 
voir operation, *Mathematical models, *Optimiza- 
tion, *Low flow, Flow, Computers, Simulation, 
Water conveyance, Water management, Inflow. 


In many real-world situations, operation of water 
resources systems are subject to constraints that 
are formulated on a daily basis. Since mathematical 
models (simulation or optimization models) are 
often developed on a monthly basis to avoid di- 
mensionality problems and to reduce n 

computer time, some degree of approximation is 


necessary. Two examples are presented in order to 
show how this approximation can be done: (1) a 
reservoir is operated for hydroelectric power pro- 
duction and low-flow augmentation is provided on 
a daily basis as a function of inflows (Lech River 
System, Germany); (2) a reservoir is operated opti- 
mally for daily low-flow augmentation at a control 
gage downstream. The model also includes manda- 
tory releases as constraints (Wupper River System 
in Germany). In the first example, the daily re- 
quirements are part of the constraints in the 
system, while in the second example, the daily 
constraint concerns directly the objective function. 
Further, in the first case, water can be saved and in 
the second case, more water is needed as compared 
to calculations on a monthly basis. These examples 
are presented to show two solutions using enve- 
lope curves, but other possibilities (e.g., regression 
analysis, constraints, coefficients) could be consid- 
ered. (Author’s abstract) 

W89-09660 


APPLICATION OF HYDROLOGIC MODELS 
FOR FLOOD FORECASTING AND FLOOD 
CONTROL IN INDIA AND BANGLADESH, 
Dansk Hydraulisk Inst., Hoersholm. 

J. C. Refsgaard, K. Havno, H. C. Ammentorp, and 
A. Verwey. 

Advances in Water Resources AWREDI, Vol. 11, 
No. 2, p 101-105, June 1988. 9 fig, 8 ref. 


Descriptors: *Mathematical models, *Hydrologic 
models, *Model studies, *Flood forecasting, 
*Flood control, *India, *Bangladesh, *Rainfall- 
runoff relationships, Flood plains, Flood routing, 
Hydrodynamics, Flood plain management, Catch- 
ment areas. 


A general mathematical modeling system for real- 
time flood forecasting and flood control planning 
is described. The system comprises a lumped con- 
ceptual rainfall-runoff model, a hydrodynamic 
model for river routing, reservoir and flood plain 
simulation, an updating procedure for real-time 
operation and a comprehensive data management 
system. The system is presently applied for real- 
time forecasting of the two 20,000 sq km (Yamuna 
and Damodar) catchments in India as well as for 
flood control modeling at the same two catch- 
ments in India. In another project, the system is 
being established for the entire Bangladesh with a 
coarse descretization and for the Southeast region 
of Bangladesh with a fine model discretization. 
The objectives of the modeling application in Ban- 
gladesh are to enable predictions of the effects of 
alternative river regulation structures in terms of 
changes in water levels, inundations, siltration and 
salinity. The modeling system has been transferred 
to the Central Water Commission of India and the 
Master Plan Organization of Bangladesh in con- 
nection with comprehensive training programs. 
The models are presently being operated by Indian 
and Bangladeshi engineers in the two countries. 
(Author’s abstract) 
-09666 


KEY CAUSE OF FLOOD-WATERLOGGING OF 
HUAIHE RIVER MIDSTREAM (IN CHINESE), 
Academia Sinica, Beijing (China). Inst. of Remote 
Sensing Application. 

For primary bibliographic entry see Field 2E. 
'W89-09760 


CALIBRATION OF AN OBJECTIVE FUN 
TION FOR THE OPTIMIZATION OF REAL- 
TIME RESERVOIR OPERATIONS, 

Purdue Univ., Lafayette, IN. School of Civil Engi- 
neering. 

T. R. Ginn, and M. H. Houck. 

Water Resources Research WRERAO, Vol. 25, 
No. 4, p 591-603, April 1989. 10 fig, 16 ref. 


Descriptors: *Water management, *Reservoir op- 
eration, *Model studies, Optimization, Decision 
making, Forecasting, Green River, Kentucky, 
Rouge Reservoir. 


A new method for calibrating the objective func- 
tion of an optimization model was developed spe- 





cifically for the quadratic program class of models, 
but is applicable to general nonlinear programs 
with polynomial objective functions. The method 
was used to calibrate a quadratic objective func- 
tion of a math program used to simulate real-time 
operation of the Green River Basin hydrosystem 
(Rouge Reservoir) in Kentucky. The hydrosystem 
operation responded more strongly to the shorter- 
term inflow forecasts than to forecasts farther 
away in the forecast horizon. This provided an 
alternative tool for quantitative and qualitative as- 
sessment of the decision makers’ preferences, as in 
utility theory. (Cassar-PTT) 

W89-09883 


CHANNEL DYNAMICS MODEL FOR REAL- 
TIME FLOOD FORECASTING, 
Geological Survey, Nashville, TN. 

For primary bibliographic entry see Field 2E. 
W89-09893 


RESPONSE OF HYDRILLA (HYDRILLA VER- 
TICILLATA (L.F.) ROYLE) TO DIQUAT AND A 
MODEL OF UPTAKE UNDER NONEQUILI- 
BRIUM CONDITIONS, 

North Texas State Univ., Denton. Inst. of Applied 
Sciences. 

K. Cassidy, and J. H. Rodgers. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 8, No. 2, p 133-140, 1989. 7 fig, 1 
tab, 18 ref. 


Descriptors: *Hydrilla, *Herbicides, *Aquatic 
weed control, *Diquat, Bioaccumulation, Model 
studies, Chlorophyll a, Dissolved oxygen, Mortali- 
ty, Plant pathology, Plant physiology, Prediction. 


The response of Hydrilla verticillata (L.f.) Royle 
to the herbicide diquat was measured by dissolved 
oxygen concentration in the surrounding water, 
chlorophyll a concentration in plant tissue, and 
membrane permeability of hydrilla cells. Dissolved 
oxygen concentration was the most rapid and sen- 
sitive measure of response, followed by membrane 
permeability. Chlorophyll a was an inadequate 
measure of response because of high variability in 
measurements and slow response time. The lethal 
concentration of diquat in hydrilla tissue was ap- 
proximately 600 microgram/gram dry weight. The 
uptake of diquat by hydrilla was modeled under 
nonequilibrium conditions and assuming exponen- 
tial decay of diquat from the surrounding water. 
The modeled uptake depended on the rate of 
decay of diquat from the water column, the rate of 
uptake of diquat by hydrilla, and the rate of depur- 
ation of diquat from hydrilla. The observed uptake 
closely matched the calibrated, predicted uptake. 
(Author’s abstract) 

W89-10006 


WEST BRANCH SUSQUEHANNA RIVER SUB- 
BASIN: LOW FLOW MANAGEMENT 

WORK PLAN, 

_—— River Basin Commission, Harrisburg, 


D. w. Heicher, and G. H. Hirschel. 

Susquehanna River Basin Commission Publication 
No. 121, March 1989. 192p, 18 fig, 82 tab, 34 ref, 4 
append. 


Descriptors: *Low flow, *River flow, *River fore- 
casting, *Water management, *Susquehanna River, 
Flow profiles, Water use, Meteorology, Pennsyl- 
vania, History. 


The 7-day 10-year low flow (Q7-10) value is used 
as an indicator to identify historical low flow peri- 
ods, and to determine potential water dehcits 
within watersheds during a repeat of the most 
severe historical low flow period. In general, up- 
stream consumptive use presently ranges from 
about 2% to 11% of the Q7-10 value at the outlets 
of major stream sections in the subbasin. Total 
consumptive use in the subbasin under baseline low 
flow conditions is estimated to be 44.29 MGD 
(68.53 cu ft/sec (cfs)). Consumptive use during 
potential low flow conditions in the year 2010 is 
projected to be about 45.91 mgd (71.04 cfs). It is 
estimated that if meteorological conditions produc- 
ing the 1930 drought were repeated under present 
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conditions, about 25,500 acre-ft of water would be 
required to maintain Q7-10 flows at the mouth of 
the West Branch Susquehanna River. About the 
same amount of water would be required if the 
1930 drought were to be repeated in the year 2010. 
The amount of water storage needed to maintain 
flows at the Q7-10 ite 2 at the — of each 
stream section was also determined. A more thor- 
ough knowledge of minimum instream flow re- 
quirements and the fresh water requirements of the 
Chesapeake Bay are required to establish definitive 
low flow goals for key locations in the West 
Branch Susquehanna River Subbasin. (Lantz-PTT) 
W89-10205 


RECONNAISSANCE REPORT FOR SECTION 


Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A196 835. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. CENCR-PD-P, June 1988. 53p, 4 tab, 
1 plate, 3 append. 


Descriptors: *Flood control, *Management plan- 
ning, Feasibility studies, Evacuation, Flood plain 
management, Project planning. 


In a letter dated June 29, 1979, De Kalb County, 
Illinois, requested that the Rock Island District 
investigate the flooding problem of the Ever, 
Village Mobile Home Park along the South 
Branch of the East Branch of the Kishwaukee 
River near Sycamore under Section 205 of the 
1948 Flood Control Act, as amended. The Corps 
completed an initial study in 1981 which deter- 
mined that there was an economically feasible solu- 
tion. However, the substantial financial investment 
required by the local sponsor was beyond their 
funding capabilities and the study was terminated. 
The county board a resolution in 1984 
supporting an additional study based on the will- 
ingness of the State of Illinois, Department of 
Transportation, Division of Water Resources, to 
aid in funding the local sponsor’s portion of the 
plan. A Pubreny 3, 1987, letter from De Kalb 
County requested that the Corps initiate the next 
study phase. In response to that request, the Co: — 
conducted this study. Permanent evacuation of 
mobile home park was evaluated and 

to be economically infeasible. Other nonstructural 
plans are not suited to this situation. Structural 
flood damage reduction measures were not evalu- 
ated because Federal policy views protection of 
mobile home parks as providing protection for 
beneficiaries, and this type of benefit is not consid- 
ered to be in the Federal interest. In addition, since 
the mobile home park is located adjacent to the 
river, protection would have to be constructed in 
the floodway which is not in accordance with 
State of Illinois regulatory criteria and which 
would require major mitigation efforts. Since no 
flood damage reduction alternatives warrant addi- 
tional study, the study will be terminated. (Lantz- 


PTT) 
W89-10249 


RESEARCH ON WATER MANAGEMENT OF 
RICE FIELDS IN THE NILE any EGYPT, 
Drainage Research Inst., Cairo (E, Egypi). 

For primary bibliographic entry see Field 3F. 
W89- 10402 


POTENTIAL HYDROLOGIC EFFECTS OF A 


Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

T. M. Crouch, and G. E. Welder. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4054, 
1988. 44p, 15 fig, 4 tab, 17 ref. 


Descriptors: *Surface-groundwater relations, 


*Dam effects, *Roswell Basin, *Pecos River, 
*New Mexico, Groundwater basins, Water budget, 
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Groundwater recharge, Drainage, Channels, Lake 
sediments. 


Construction of a proposed drainage system could 
result in a moderate flow increase in the Pecos 
River downstream from the McMillan delta. The 
potential effect of a new line channel of the Pecos 
River in McMillan delta in southeastern New 
Mexico would be an increase of less than 11,000 
acre-ft/year. This increase includes overflow of 
300 acre-ft from the present Pecos River channel, 
seepage losses of 3,600 acre-ft from the river bed 
and tributary inflow of 7,100 acre-ft. The potential 
effects of drains at the north end of the study area 
would be additional water of about 6,100 acre-ft 
within the first few years. In order to drain this 
much water, the drains would have to be dredged 
to a lower depth 6 to 8 mi to the south. Impound- 
ment in Brantley Reservoir will cause increases in 
groundwater storage. The quantity of increased 
storage will on average reservoir pool 
levels. Major Jo! Springs probably will cease 
to flow at the conservation- = level, and south- 
— groundwater leakage the Major John- 
gs aquifer could increase. Large quanti- 
Jadslionastcasendamaninne 
Major Johnson Springs aquifer as the Brantley 
Reservoir pool changes between minimum pool 
and conservation pool levels. A ground--and sur- 
face-water monitoring network is needed to deter- 
mine changes in groundwater storage caused by 
Brantley Reservoir. Water levels in selected wells 
need to be periodically during operation 
of the reservoir. Additional streamflow-gaging sta- 
tions need to be established and surface-water sam- 
ples analyzed to determine changes caused by a 
drainage system and Brantley Reservoir. (USGS) 
W89-10418 


ANNUAL YIELD AND SELECTED HYDRO- 
LOGIC DATA FOR THE ARKANSAS RIVER 
BASIN COMPACT, ARKANSAS-OKLAHOMA, 
1988 WATER YEAR, 

Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

M. A. Moore, T. E. Lamb, and L. D. Hauth. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
_— Report 89-54, March 1989. 36p, 1 fig, 3 


Descriptors: *Water yield, *Data collections, *Hy- 
drologic data, *Water resources data, *Interstate 
com} *Arkansas, *Oklahoma, Annual yield, 
River basin, Stream discharge, Reservoir storage, 
Water quality. 


The computed annual yield and deficiency of the 
subbasins as defined in the Arkansas River Com- 
pact, Arkansas-Oklahoma, are given in tables. 
Actual runoff from the subbasins and depletion 
caused by major reservoirs in the compact area are 
also given in tabular form. Monthly, maximum, 
minimum, and mean discharge are shown for the 
14 streamflow stations used in computing annual 
yield. Water quality data are shown for two sites in 
the compact area. (USGS) 

W89-10440 


EFFECTS OF FLOOD CONTROLS PROPOSED 
FOR WEST BRANCH BRANDYWINE CREEK, 
CHESTER COUNTY, PENNSYLVANIA, 
Geological Survey, Malvern, PA. Water Re- 
sources Div. 

R. A. Sloto. 

Available from Books and Open File Report Sec- 
tion, USGS, Box — Denver, CO 80225. USGS 
Water-Resources Investigations Report 86-4054, 
1988. 28p, 10 fig, 12 tab, 14 ref. 


*Model studies, *Pennsylvania, 
*Rainfill runoff relationships, *Flood control, 
Computer models, Peak discharge, Flood routing, 
Routing, Hydrograph analysis, Brandywine Creek. 


Twenty-four hour rainfall, distributed accordirg to 
the U.S. Soil Conservation Service type II rainfall 
distribution, was used as rainfall input to calibrated 
rainfall-runoff models. The effects of four 
posed flood ls were evaluated by using 
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rainfalls to simulate discharge hydrograph with 
and without the flood controls, and comparing the 
simulated peak discharges. In Coatesville subbasin, 
proposed flood controls reduced the peak dis- 
charge from 1 to 8% for 2-and 10-year floods. The 
combination of all three flood controls proposed 
for the Coatesville subbasin reduced the 100-year 
peak discharge 44%. In the Modena subbasin, a 
flood control proposed to be built on Sucker Run, 
a tributary, reduced the peak discharge of Sucker 
Run at State Route 82 by 22, 25, and 27% and the 
peak discharge of West Branch Brandywine Creek 
at Modena by 10, 6, and less than 1% for the 2-, 10- 
, and 100-year floods, respectively. For the 2-and 
10-year floods, flood control proposed for the 
Coatesville subbasin had little effect on the peak 
discharge of West Branch Brandywine Creek at 
Modena. For the 100-year flood, the combination 
of all three flood controls proposed for the Coates- 
ville subbasin reduced the peak discharge at 
Modena 25%. (USGS) 

W89-10456 


LOW-FLOW ROUTING IN THE LEHIGH AND 
DELAWARE RIVERS, PENNSYLVANIA, 
Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
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INVENTORY OF INTERBASIN WATER 
TRANSFERS IN MINNESOT. 

Geological Survey, St. 
sources Div. 

L. C. Trotta. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-466, 1988. 15p, 4 fig, 2 tab. 


‘A, 
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Descriptors: *Interbasin transfers, *Minnesota, 
Water conveyance, Sewers, Groundwater infiltra- 
tion, Water use, Water export, Water demand. 


Water transfer data were collected by the U.S. 
Geological Survey, in cooperation with the Minne- 
sota Department of Natural Resources, from the 13 
hydrologic subregions in Minnesota. About 30,000 
acre-ft of water is exported annually from eight of 
these subregions. Interbasin transfer of water is 
classified according to type of water conveyance 
in Minnesota. This information in needed by water 
system managers and planners to develop water 
budgets for major river basins, to examine the 
extent of existing interbasin transfers, and to evalu- 
ate the feasibility of transferring water to meet 
regional water demands. (USGS) 

W89-10497 


ENZYMOLOGY OF HYDRILLA, 

District of Columbia Univ., Washington. Dept. of 
Chemistry. 

For primary bibliographic entry see Field 5A. 
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MODELING GROUNDWATER MANAGE- 
MENT OPTIONS FOR SMALL LIMESTONE 
ISLANDS: THE BERMUDA EXAMPLE, 
EMCON Associates, San Jose, CA. 

J. A. M. Thomson. 

Ground Water GRWAAR, Vol. 27, No. 2, p 147- 
154, March-April 1989. 7 fig, 1 tab, 17 ref. 


Descriptors: *Islands, *Water yield, *Model stud- 
ies, *Geohydrology, *Groundwater management, 
*Limestone, *Bermuda, Hydrologic models, 
Aquifers, Water table fluctuations, Atmospheric 
pressure, Sea level, Coastal aquifers, Groundwater 
barriers, Domestic wastes, Aquifer management, 
Observation wells, Water table, Groundwater 
level, Groundwater recharge. 


Small oceanic limestone islands represent a unique 
hydrogeological environment. High transmissivi- 
ties and smail land areas cause the average water 
table relief to be of the order of cm, while permit- 
ting larger diurnal and barometric sea level 


changes to penetrate the aquifer. Extremely accu- 
rate surveying and monitoring at observation wells 
and tedious data reduction are necessary to obtain 
representative water levels. Numerical modeling of 
island aquifers, while largely in its infancy, can be 
an excellent focus for research, and ultimately a 
useful management tool. Essential inputs to an 
island model are barometric changes in oceanic 
base level and a thorough assessment of recharge. 
In Bermuda, the main groundwater lens provides 
4500 cu m/d of ground water for public supply. 
Because of the importance of this resource, the 

Bermuda Public Works Dept. has invested in a 
groundwater monitoring and research program. As 
part of this, a well-evaluated example of an island 
aquifer model has been developed. Bermuda is 
generally typical of this hydrogeological environ- 
ment, but differs from other smail islands in two 
ways: internal marshes, major discharge areas else- 
where, act as barriers to groundwater flow; and, 
development of high density of housing (typical of 
only a few small oceanic islands) has significantly 
increased Bermuda’s recharge, because of domestic 
wastewater and road drainage contributions. A 
number of aquifer management options were tested 
by the Bermuda model. Steady-state modeling re- 
sults suggest that an increase in abstraction to 8500 
cu m/d without serious derogation is possible. 
Such a policy would increase the vulnerability of 
the lens to point-source pollution, and should 
therefore be gradual, monitored, and combined 
with stronger measure for pollution prevention. 
(Author’s abstract) 

W89-09334 


SEAWATER INTRUSION BARRIER EVALU- 
ATED WITH 3-D GROUNDWATER MODELS, 
Camp, Dresser and McKee, Inc., Boston, MA. 
D. J. Schroeder, B. M. Harley, and C. Mejia. 

Water Engineering and Management WENMD2, 
Vol. 136, No. 2, p 26-29, Fareny 1989. 3 fig. 
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Concerned about the long-term effectiveness of 
their major freshwater injection barrier, which 
protects critical groundwater supply basins in the 
greater Los Angeles area from saltwater intrusion, 
the Los Angeles County Department of Public 
Works (LADPW) sought assistance in modeling 
and analyzing the barrier’s operation. Dynflow is a 
groundwater flow model that employs linear finite 
elements. Dyntrack is the companion code of Dyn- 
flow for the simulation of 3-dimensional contami- 
nant transport. Application of Dynflow/Dyntrack 
to simulation of the West Basin Barrier project, 
which serves as an hydraulic dam blocking the 
inland movement of coastal seawater into once- 
pristine fresh groundwater reservoirs, has had 
three immediate benefits for the LADPW. It 
shows clearly that the barrier is generally working 
effectively. In particular, it illustrated graphically 
why the plume of brackish water in the Silverado 
aquifer had become trapped inland of the barrier 
and how it was continuing to move upland. It 
enables the LADPW to identify localized points of 
leakage and to recommend best locations for instal- 
lation of several additional injection wells to con- 
trol barrier leakage. It provides the LADPW with 
an effective tool for long-term management of the 
barrier. These simulation models can be applied to 
any coastal area where saltwater intrusion is a 
threat to water supplies. Long Island, New York, 
the New Jersey coastal plain, and much of coastal 
Florida are areas facing similar conditions and 
needing reliable information for decision-making. 
(Miller-PTT) 
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WATER MANAGEMENT POLICIES IN 
SOUTHWESTERN KANSAS, 

Kansas State Univ., Manhattan. Dept. of Sociolo- 
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INSTITUTIONAL FRAMEWORK FOR PRO- 
TECTING GROUNDWATER IN THE UNITED 
STATES, 

Environmental Protection Agency, New York. 
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TECHNOLOGICAL APPROACHES TO RE- 
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Environmental Protection Se. 
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DATA AND ORGANIZATIONAL REQUIRE- 
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Illinois Univ. at Chicago Circle. School of Urban 
Planning and Policy. 
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W89-10425 


WATER RESOURCES OF BORREGO VALLEY 
AND VICINITY, SAN DIEGO COUNTY, CALI- 
FORNIA: PHASE 2--DEVELOPMENT OF A 
GROUNDWATER FLOW MODEL, 

Geological Survey, Sacramento, CA. Water Re- 
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Groundwater use in the Stovepipe Wells Hotel 
area in Death Valley National Monument, Califor- 
nia, is expected to increase significantly if the 
nonpotable, as well as potable, water supply is 
treated by reverse osmosis. During the peak tourist 
season, October through March, groundwater 
pumpage could increase by 37,500 gal/day, or 
76%. In order to evaluate the effects of increased 
pumpage on water levels in the Stovepipe Wells 
Hotel area well field two aquifer tests were per- 
formed at the well field to determine the transmis- 
sivity and storage coefficients of the aquifer. A 
transmissivity of 1,360 sq ft/day was determined to 
be representative of the aquifer. The estimated 
value of transmissivity and the storage coefficient 
values that are representative of confined (0.00012) 
and unconfined (0.25) conditions were used in the 
Theis equation to calculate the additional draw- 
down that might occur after 1, 10, and 50 years of 
increased pumpage. Calculated additional draw- 
downs after 50 years range from 7.8 ft near the 
pumped well to 2.4 ft at a phreatophyte stand 
10,000 ft east of the well field assuming confined 
conditions, and from 5.7 ft near the pumpage well 
to 0.3 foot at the phreatophyte stand assuming 
unconfined conditions. Comparison of the calculat- 
ed drawdowns to water levels measured in obser- 
vation wells during 1973-85 in response to an aver- 
age pumpage of 34,200 gal/day indicates that the 
estimated transmissivity and storage-coefficient 
values adequately represent the aquifer and that 
the calculated drawdowns are reasonable. (USGS) 
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A two-dimensional mathematical groundwater 
flow model was developed to analyze the geohy- 
drology of the groundwater basin in Salinas 
Valley. The groundwater model was calibrated for 
steady-state and transient simulations by compar- 
ing simulated with measured or estimated inflows, 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Effects On Water Of Man’s Non-Water Activities—Group 4C 


outflows, and water levels for 1970-81. For the 
steady-state calibration, 70% of the simulated 
water levels were within 9 ft of measured water 
levels for 1970-81. The simulated mean annual 
water budget for the basin included 559,500 acre- 
ft/year each of outflow and inflow. Agricultural 
pumpage constituted 91.5% of basin outflow, and 
the major sources of inflow were seepage from the 
Salinas River (38.3%) and percolation of irrigation 
water (34.0%). The calibrated model was used to 
evaluate several water resources t al- 
ternatives. Projected pumpage increase at a rate of 
1% page reduction, and surface-water importation 
were simulated for different parts of the valley. 
Simulated seawater intrusion rates were much 
more sensitive to management of areas near the 
coast than areas farther inland. The hydraulically 
most efficient alternatives reduced intrusion by 
about 1 acre-ft/year for every 2 acre-ft/year of 
ee (USGS) 


GROUNDWATER CONDITIONS IN _ THE 
ANZA-TERWILLIGER AREA, WITH EMPHA- 
SIS ON THE CAHUILLA INDIAN RESERVA- 
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Demand for groundwater in the 96-sq mi Anza 
Terwilliger area of California has increased in 
recent years because of ya ma growth and 
agricultural development. In order to evaluate the 
potential effects of continued growth and develop- 
ment on the water resources of Cahuilla Indian 
Reservation, water level, land use, and water poor 
ity data were collected and analyzed. Water level 
measurements indicate that, as in previous years, 
groundwater normally moves toward streams in 
Anza and Terwilliger Valleys. However, during 
the summer, when pumping is at a maximum, 
groundwater moves toward two areas of ground- 
water withdrawal in Anza Valley. One area where 
groundwater levels were lowered extends to the 
northern boundary of Cahuilla Indian Reservation. 
Groundwater use during 1986 is estimated at 
10,008 acre-ft, 6,000 acre-ft more than in 1973. The 
water table, however, generally has risen since 
1973 due to the wet climatic conditions that gener- 
ally have prevailed since 1976. Dissolved-solids 
concentrations during 1984-86 ranged from 184 to 
1,320 mg/L. Water from two wells on Cahuilla 
Indian Reservation had dissolved-solids concentra- 
tions higher than the U.S. Environmental Protec- 
tion Agency recommended limit for drinking 
water of 500 mg/L. No wells sampled on the 
reservation contained water with nitrate concen- 
trations above the U.S. Environmental Protection 
Agency recommended limit of 10 mg/L. The ob- 
servation-well network was found to be generally 
adequate, but the addition of one water level and 
two water quality observation wells would en- 
hance its effectiveness. (USGS) 
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The paired watershed technique was used to assess 
the streamflow changes of Camp Creek in interior 
British Columbia after clear-cut logging occurred 
over 30% of its 33.9 sq km watershed. Existing 
hydrometric data for Camp Creek and those of an 
adjacent control, Greata Creek, were analyzed for 
both the 1971-1976 prelogging and 1978-1983 post- 
logging periods. Postlogging Camp Creek stream- 
flow changes are characterized by increases in 
annual and monthly water yields and annual peak 
flows, as well as earlier annual peak flow and half 
flow volume occurrence dates. The direction and 
magnitude of these postlogging streamflow in- 
creases are clear and consistent. The results are in 
good agreement with the findings of most previous 
studies conducted on watersheds that generally 
have been smaller than 2.5 sq km. This study 
provides strong evidence that changes in stream- 
flow from a large forested watershed can be signif- 
icant if a sizeable portion of its drainage area is 
clear-cut. Possible causes for the streamflow 
changes include a more efficient and speedier con- 
version of watershed snowpack to streamflow as a 
result of higher snowmelt rates over a shorter 
period after the removal of shade-providing trees. 
Also, reduction in evapotranspiration losses in 
logged areas also resulted in reduced soil water 
deficits and lower soil moisture recharge require- 
ments. Consequently, more water would be avail- 
able for streamflow. (Friedmann-PTT) 
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The clearing of native vegetation and establish- 
ment of agricultural plants on a small catchment in 
southwest Western Australia resulted in a large 
streamflow increase (approximately 30% rainfall/ 
yr). This increase was brought about by a decrease 
in transpiration and interception loss. Streamflow 
increased markedly in the first year after clearing 
(approximately 10% rainfall) and continued to in- 
crease at a slower rate for a further five years, 
when a new streamflow equilibrium was reached. 
Explanations of the time trend of streamflow in- 
crease were sought in terms of streamflow genera- 
tion mechanisms. The initial increase in streamflow 
was attributed to the impact of the immediate 
decrease in interception loss (approximately 13% 
of rainfall). The subsequent linear increase in 
streamflow was closely correlated with the expan- 
sion of the groundwater discharge area, and the 


cessation of streamflow increase was considered to 
result from the attainment of a new groundwater 
recharge-discharge equilibrium. Evidence from 
other catchments which have undergone forest 
reduction show that the permanent groundwater 
system is instrumental in controlling the stream- 
flow response following forest reduction. (Au- 
thor’s abstract) 
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Aborigines have occupied Australia for at least 
40,000 years, utilizing lands which became sub- 
merged as the continental shelf during the sea level 
rise which started about 18,000 years ago, and 
brought the sea to its present level about 6000 
years ago. The Aborigines must have retreated as 
this marine transgression proceeded: kitchen-mid- 
dens younger than 6000 years are concentrated 
along the present coastline. In the era of European 
settlement, starting in 1788, coastal changes have 
been largely man-induced, and include beach ero- 
sion, dune mobilization, drainage of wetlands, and 
increasing salinity in many coastal swamps and 
lagoons. The response to coastal erosion has in- 
cluded extensive building of sea walls and groins, 
and in recent years the artificial renourishment of 
depleted beaches. Drifting dunes have been stabi- 
lized, generally by the planting of European 
marram grass, while mangrove and salt marsh 
areas have been modified, notably by the introduc- 
tion of Spartina grass, and lagoons have been 
changed by opening, enlarging, or sealing their 
marine entrances. In recent years the response to 
coastal change has been organized and coordinated 
in schemes of coastal management operated by the 
Australian states. (Author’s abstract) 
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The Pakistan coastal zone, stretching for about 990 
km from the Indian border, at the edge of the Rann 
of Cutch, to the Iranian border, west of the Dasht 
River, is a hostile desert region. Except for the 
Karachi region, the population is not only sparse 
but entirely lacking along large sections of the 
coastal fringe, especially in the Indus Delta. 
Human response to changes in the shoreline con- 
sists of moving small fishing villages when lagoons 
and estuaries become too silt-laden, when shifting 
sand dunes migrate over the shacks and when 
severe Arabian Sea cyclones cause tidal inundation 
of low-lying coastal plains. An occasional earth- 
quake may be felt by the inhabitants of this coastal 
zone but man is directly affected only when one, 
such as the severe 1945 quake, causes uplift of the 
coastal terraces and an accompanying tsunami. 
Since the population is so sparse man can usually 
adjust to most changes in the coastal zone without 
any great hardship or economic loss. The Karachi 
region is an entirely different situation. Being a 
major port it has had to change the harbor en- 
trance by filling in large sections of the tidal man- 
grove swamps for berthing space and by dredging 
the estuary entrance for large ships. Also, the 
coastal dunes in the region have been stabilized for 


residential and recreational development along the 
immediate coast. (Author’s abstract) 
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The problem of rising groundwater levels in sand- 
stone aquifers beneath conurbations in the UK is 
considered. It is suggested that factors other than 
groundwater abstraction were involved in the 
original decline of water levels, and that factors 
other than reduced abstraction are involved in 
their present recovery. The decline was probably 
caused in part by the reduction in natural infiltra- 
tion that occurred when large areas were covered 
with pavement and buildings; this being so, water 
tables should never completely return to their 
original levels, even if all pumping were to cease, 
without some other form of recharge. However, it 
is shown that leakage from water mains is more 
than sufficient to account for the currently ob- 
served rise in the water table beneath Liverpool. In 
England and Wales as a whole, the rate at which 
water leaks from mains into the ground is similar 
to the rate at which water is pumped from the 
ground into the public supply. It is suggested that, 
in many cases, before seeking geotechnical solu- 
tions to the problems associated with rising water 
levels, it would be appropriate to consider what 
effects could be achieved by local programs to 
reduce mains leakage. (Author’s abstract) 
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The main areas of coastal retreat, stability or prop- 
agation in France are defined and general physical 
features of the coasts are briefly reviewed. Tradi- 
tional coastal resource use activities are described 
and contrasted with more recent and conflicting 
utilizations. Responses to the problems that thus 
include legal, operating and protecting options 
(natural reserves, protection against pollution, 
action against shore erosion). Further applied re- 
search needs are examined. Brief case studies from 
the Landes Dunes of Gascony, the Poitou-Char- 
ente region, the Loire estuary, Brittany outside this 
estuary, Languedoc-Roussillon, and Provence- 
Cote d’Azur are discussed. Efforts have been ex- 
erted to create legislation; coastal reserves and 
rehabilitation works conducted through the Con- 
servatoire du Littoral represent fine achievements 
that will have to be continued; and new regulations 
governing commerciai navigation in the English 





Channel appear sufficient to prevent, or at least 
mitigate, the frequency of oil spills. In some re- 
gions, successful attempts have been made to 
create a regional understanding of coastal prob- 
lems. In other regions, however, coordinated gen- 
eral planning is either lacking or has been overri- 
den by special interests. Thus, the pressures of 
heavy industrialization or of massive tourist resort 
development seem to have exceeded reasonable 
limits, beyond which the future of coastal and 
estuarine ecosystems are compromised. The 
French responses to coastal problems over the next 
few years will be critically important, since they 
will basically decide the long-term future prospects 
for the nation’s coastal areas. (Friedmann-PTT) 
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Although much of Irish life is inextricably linked 
to coastal affairs, there is a surprisingly low level 
of interest in scientific understanding and manage- 
ment of coastal environments. Response to coastal 
problems is generally uncoordinated, and it usually 
only sanctioned at the last moment in the face of 
some perceived threat. Financial provision for the 
implementation of well-defined coastal policies is 
virtually non-existent. The history of the country’s 
response to coastal changes is reviewed. This re- 
sponse may be divided into three time periods. 
First, an ‘abandonment’ phase lasting, in most 
places, until the mid-nineteenth Century. Dis- 
turbed coastal environments were simply left until 
they recovered. Coastal communities were aware 
of hazards, and acted an This phase may 
be viewed, essentially, as one of balance, or harmo- 
ny, with natural processes. Second, after about 
1850, came an initial ‘adjustment’ phase. Coastal 
resources began to be exploited, manifest in tidal 
wetland reclamation, draining of coastal lagoons, 
development of recreational resorts and expansion 
of industrial and urban coastal locations. The third 
or ‘late adjustment’ phase, ae from around the 
1930s in some places, but much later in others, has 
been marked by a growing concern for Irish coast- 
al resources and the need to address them prag- 
matically. The spotlight has illuminated such ‘con- 
cerns’ as estuarine water quality, commercial ex- 
traction of beach sand, degradation of dune land, 
coastal rescision and exploitation of offshore oil 
and gas fields. Until now, these problems have not 
attracted much Government support, so that ex- 
pressions of concern have come mainly from the 
scientific community or informed individuals. 
Today, many decisions are taken mainly on politi- 
cal and economic grounds. This helps explain why 
coastal management in Ireland is so poorly devel- 
oped; Northern Ireland has no coastal plan and one 
for the Republic of Ireland has not been m4 
mented widely. Until a more realistic approach i 
taken, it is not possible to predict future responses 
to coastal change. (Friedmann-PTT) 
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COASTAL ZONE OF NORWAY, 
Oslo Univ. (Norway). 
. Klemsdal. 
Resource Management and Optimization 
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Descriptors: *Coastal zone management, 
*Norway, *Coasts, *Littoral zone, Environmental 
policy, Marine fisheries, Morphology, History, 
Erosion, Oil industry, Social aspects, Storms, Ur- 
banization, Industrial development. 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Effects On Water Of Man’s Non-Water Activities—Group 4C 


Alterations of the coastline due to emergence, lit- 
toral abrasion, erosion or accumulation are negligi- 
ble in Norway. Minor, temporary variations of 
pocket beaches do not influence the people in the 
coastal zone. That 75 percent of the population of 
Norway inhabits a 15-km broad coastal zone has 
not changed much over time, but concentration in 
towns and special areas has occurred. Decline in 
fishery resources, improved boats, gear and meth- 
ods, government subsidies, environmental protec- 
tion acts and the management of fishing grounds 
represent changes and adaptations. Decreased em- 
ployment in agriculture and fishing has been coun- 
teracted by increases first in reconstruction and 
industry, later in trade and administration, and in 
the last two decades in the oil industry. Changes in 
society and economic activity have been gradual, 
with many small alterations to which society and 
people in the coastal zone have managed to adapt 
with few difficulties. Storm winds, surge and 
waves have had a greater effect on people along 
the coast, while morphological processes that have 
altered the coastal geomorphology have had little 
such effect. In the pre-World War II period, land 
and fishery resources could sustain increased num- 
bers of people, but postwar changes in fish re- 
sources induced many people to leave the primary 
sector; a correspondingly gradual change and ad- 
aptation was the move from small farms and fish- 
ing villages to larger fishing villages and central 
service towns on the coast. In the early war 
years, people adapted easily to the change from the 
primary sector to the service and industry sector. 
Norwegian coast dwellers have demonstrated a 
great ability to readjust to new employment condi- 
tions in the post-war era. (Friedmann- 
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Virginia Polytechnic Inst. and State Univ., Blacks- 
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Descriptors: *Mud flats, *Guyana, *Coastal zone 
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Water use, Land reclamation, Soil types, Land use, 
Community development, Roads, Rice, Economic 
aspects. 


Over 90% of the inhabitants of Guyana (British 
Guiana until 1966) occupy a narrow, sea-level 
coastal plain. The coastal zone itself is composed 
of fine-particle clays transported from the mouth 
of the Amazon River by an equatorial ocean cur- 
rent. The coastal settlement network of Guyana 
was begun by Dutch planters who supervised the 
first diking and draining of the mudflats by African 
slaves. Individual plantation land units-elongated 
parallelograms with settlements at the ocean end- 
were joined together by a road early in the 19th 
century into a settlement network that has since 
exerted a kind of ‘spatial tyranny’ over subsequent 
coastal inhabitants. Former resident plantation 
workforces-black freedmen after slavery and then 
indentured laborers from India-have settled Guya- 
nese coastal towns and villages on lands that were 
either former estates or strongly influenced by the 
existing settlement system. Communal sea-defense, 
irrigation efforts, or drainage canal maintenance 
never have been particularly successful within in- 
dividual village units. Access from coastal village 
settlements to muddy backlands always is a prob- 
lem. Many villagers have adapted to local ecologi- 
cal uncertainties by seeking livelihood alternatives 
in neighboring communities and estates, thereby 
reinforcing the importance of the coastal highway. 
Recent rice development programs have been in- 
hibited in part by the existing settlement network, 
thereby exacerbating Guyana’s economic prob- 
lems. (Author’s abstract) 
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THE NORTHERN GULF OF MEXICO, 
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Resource Management and  Optimiza 
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Descriptors: *Gulf of Mexico, *Coastal zone man- 


reclamation, ne owed Saline water intrusion, 
Littoral zone, Hurricanes, Wetlands, Channeling, 
History, Water policy, Water pollution. 


The multitude of man-made problems that the 
coastline of the northern Gulf of Mexico is facing 
are reviewed. Most are related to the area’s ex- 
panding population and its resources. Seawalls, 
reclamation activities, subsidence, saltwater intru- 
sion and channelization/canalization can be used as 
case studies. Galveston Island, Texas, is presented 
as a single case study. Man-induced changes 
aS Sad ee ee Oe Ones 
1900 hurricane included construction of a 5.18 m- 
high seawall and raising the island’s grade by more 
than 2 m. Hurricane damage in Mississippi resulted 
in construction of one of the world’s longest sea- 
walls. Louisiana’s alluvial wetlands, the largest and 
most productive in the United States, are currently 
being threatened. The channelization of the Missis- 
sippi River and the canals excavated to extract the 
region’s enormous hydrocarbon resources are re- 
sponsible for an annual loss of 103.6 sq km of 
coastal real estate. In addition, New Orleans must 
fight tow battles: flooding and urban subsidence. 
Florida section of the Gulf of Mexico is 
plagued by red tides, mangrove destruction, salt- 
water intrusion and numerous other problems. At- 
tempts at coastal management have been started 
and a state-wide policy exists; however, they 
simply represent compromises with powerful real 
estate and tourist interests; enforcement seems ir- 
regular. The continuous discharge of ecologically 
toxic substances, from both point and nonpoint 
sources, has affected these areas in ways yet to be 
determined. Also, the regional problem of water- 
course containment and diversion has greatly di- 
minished the sediment being injected into the near- 
shore energy gradient, thereby creating a deficit 
sediment budget resulting in a general erosional 
shoreline retreat state for the vast majority of the 
Gulf of Mexico coastline. Whether the issue is land 
loss, subsidence, reclamation, or saltwater intru- 
sion, man has had to respond. (Author’s abstract) 
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PACIFIC COASTAL ZONE OF THE UNITED 
STATES, 


San Diego State Univ., CA. Dept. of Geography. 
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The physical characteristics and major problem 
resources of the coastal zone of the three contigu- 
ous Pacific coast states, Washington, Oregon, and 
California, are reviewed. The coastal zone as treat- 
— includes the 200 mile extended economic zone. 
to these coastal resource prob- 

reviewed. With minor exceptions, 

noes institutional arrangements for managing 
of the resources of the zone became grossly inad- 
equate by the 1960s. Changes in the legislative 
component of institutional arrangements for coast- 
al fringe resources have centered at the state level, 
although Federal and local governments have 
played important roles. The new arrangements for 
coastal fringe resources have shown considerable 
success. Markedly different management frame- 
works have evolved or are in the process of evolu- 
tion. Evolution of new frameworks for the terres- 
trial portion of the zone is well advanced; frame- 
works for marine resources are still in a 
rudimentary state. Given the nature of this coastal 
zone, the recency and rapidity of development of 
pressure on its resources, of a dynam- 
ic and concerned population to pressures, the 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4C—Effects On Water Of Man's Non-Water Activities 


zone warrants close attention by those interested in 
development of institutional frameworks for man- 
agement of coastal zone resources. (Friedmann- 


PTT) 
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MAN’S RESPONSE TO CHANGES IN THE CA- 
NADIAN COASTAL ZONE, 

Saint Mary’s Univ., Halifax (Nova Scotia). Dept. 
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Resource Management and timization 
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The Canadian coastal zone varies widely in its 
physical characteristics and human uses. For pur- 
poses of review of its changes as a resource, it is 
broken into four regions: Pacific, Atlantic, Arctic, 
and Great Lakes. Pressures are generally increas- 
ing on all these coastal areas, but the nature and 
extent of these pressures different. Urban, industri- 
al, recreational, and transportation demands are 
responsible for many coastal zone conflicts in the 
lower Great Lakes. Coastal zone problems are 
spreading to Lakes Huron and Superior. On the 
Pacific coast, urban-industrial pressures are mainly 
concentrated on the southern part of the coast but 
farther north, new large-scale resource-based in- 
dustries are producing conflicts with traditional 
coastal uses. In eastern Canada, offshore hydrocar- 
bon exploration and other energy developments, 
changes in the fishing industry, increasing demand 
for recreational space, water pollution, and physi- 
cal changes in the coastline are creating most pres- 
sures for coastal zone management. The Arctic, 
even in its more northern areas, is beginning to feel 
pressures on the coastal zone as hydrocarbon and 
mineral activities spread to this region. Although 
all major developments in the coastal zone are 
subject to environmental impact assessments by 
Environment Canada, the response to coastal prob- 
lems has varied from provincial government to 
another. Although it appeared that the Federal 
government might develop an overall coastal zone 
management policy at the beginning of the 
1980s,no formal declared policy for the manage- 
ment of coastal areas has emerged. A piecemeal 
reaction to local problems has taken priority over 
longer-term strategic planning for coastal areas. 
(Friedmann- 
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COMPARISON OF FIVE NORTHERN VIRGIN- 
INTRASTIN 


IA WATERSHEDS IN CO iG LAND 
USE PATTERNS, 
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Journal of Environmental Systems JEVSBH, Vol. 
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lution effects, Benthic fauna. 


A study of benthic macroinvertebrate community 
composition was conducted at five sites in North- 
ern Virginia with contrasting land use patterns to 
determine the relative impact of the degree of 
urbanization on the biological condition of those 
watersheds. The biological diversity and produc- 
tivity of the receiving streams was assessed 
through the collection and subsequent analysis of 
benthic invertebrates and periphyton, in accord- 
ance with scientifically established procedures. 
Various physical and chemical parameters were 
also addressed in order to establish their relation- 
ship to the biological diversity and productivity of 
the streams. These parameters were: (1) water 
flow, (2) pH, (3) alkalinity, (4) chlorophyll level, 
and (5) suspended solids. The biological diversity 
of the benthic organisms and periphyton was found 


to be greater in those watersheds with a lower 
degree of urbanization. There were twenty or 
more taxa in the least developed areas and as few 
as eight in the most developed areas. The more 
urbanized area streams also had substantially great- 
er percentage of pollution-tolerant algal species 
and the chlorophyll-a values were greater as well. 
Futhermore, the quantity of suspended solids in- 
creased along with the degree of urbanization (in 
accordance with similar studies of this phenome- 
non), displaying increased erosion associated with 
reduced ground cover, especially during storm 
events. (Author’s abstract) 
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INFLUENCE OF SILVICULTURAL PRAC- 
TICES ON THE HYDROLOGY OF PINE 
FLATWOODS IN FLORIDA, 

Florida Univ., Gainesville. School of Forest Re- 
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Slash pine (pinus elliotti Engelm.) flatwoods in 
diked watersheds were harvested and regenerated 
with high and low levels of disturbance. Harvest 
began in November 1978, and monitoring of its 
effects on water table and runoff continued 
through 1985. One watershed was subjected to 
high disturbance (machine harvesting, slash burn- 
ing, windrowing, bedding, and machine planting). 
A second watershed was subjected to low level 
disturbance (manual harvesting, slash chopping, 
bedding, and machine planting). An undisturbed 
watershed served as control. Water table levels 
were higher after harvest because of reduced eva- 
potranspiration. The differences in water table 
levels due to treatment were more pronounced at 
deeper soil depths, probably because of lower spe- 
cific yield of the soil matrix with depth. Daily 
runoff during the first year increased somewhat in 
proportion to the area clear-cut in each watershed. 
However, only the 15-cm first-year runoff increase 
from the high-disturbance watershed was signifi- 
cant at 150% of predicted runoff. This dropped to 
65% of predicted runoff 6 years later, suggesting a 
return to normal about 11 years after treatment. 
An unexpectedly early decrease in runoff from the 
low-disturbance watershed was apparent by the 
last year, indicative of anomalous watershed be- 
havior. This was attributed to greater seepage 
through perimeter dikes. A severe drought (1981) 
which occurred during the study caused a very 
slow recovery of the hydrologic regime; a full year 
of normal rainfall was required to restore runoff 
patterns. High-disturbance site preparation resulted 


(England). 

D. T. Crisp. 

Freshwater Biology FWBLAB, Vol. 21, No. 1, p 
21-33, February 1989. 5 fig, 2 tab, 71 ref. 
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The life cycle of salmonid fishes is summarized and 
the performance and life stages of the trout (Salmo 
trutta L.) are reviewed. The literature gives pre- 
dictive relationships between water temperature 
and rate of embryonic development, food require- 
ments, and growth rate. Water temperature, intra- 
gravel oxygen supply rate, water pH, the occur- 
rence of mechanical shock, disturbance of spawn- 
ing gravels, sedimentation, and water chemistry all 
can influence the survival of the intragravel stages. 
The survival and/or well-being of the free-swim- 
ming stages and the success of spawning are influ- 
enced by such factors as dissolved oxygen concen- 
tration, pH, water depth, water velocity, and water 
chemistry. Human activities such as impoundment, 
river transfer, drainage works, land improvement, 
afforestation, and deforestation can all influence 
trout populations via changes in flow regime (and 
related effects such as sedimentation), temperature 
regime, and water chemistry. Man also influences 
trout populations directly by cropping for food 
and/or sport and by artificial stocking. Examples 
of practical application of present knowledge of 
the trout include using temperature regimes to 
predict changes in growth and maintenance ration 
requirements; from these data the time course of 
alevin starvation due to increased water tempera- 
ture (from river impoundment) can be determined. 
Among future research needs in this area are: (1) 
better knowledge of the quantitative relationships 
between human activities and flow regime and of 
the physical activities that relate flow regime quan- 
titatively to movements of bed material, to sedi- 
ment transport, and deposition, and to the infilling 
of gravels by sedimentation; (2) better knowledge 
of the effects upon water temperature of various 
human activities, particularly afforestation and de- 
forestation; (3) better information on the detailed 
structure of redds and about the interrelationships 
of intragravel flow, oxygen concentration, and egg 
survival; and (4) more information on the re- 
sponses of free-swimming trout to low pH, alumi- 
num ions, heavy metals, and various dissolved 
oxygen values. (See also W89-10024) (Rochester- 
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MATE AFTER FOREST HARVEST IN CEN- 
TRAL WASHINGTON STATE, 
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Research Station. 

W. B. Fowler, T. D. Anderson, and J. D. Helvey. 





in many windrows oriented toward the drainages, 
less resistance to surface runoff, and some compac- 
tion of normally wet soils. The net effect was less 
infiltration and more storm flow. First-year storm 
flow was increased on the high-disturbance water- 
shed, but flooding by large storms often over- 
whelmed this effect. Pine evapotranspiration esti- 
mates were used in the annual water balances to 
calculate seepage. A seepage value of 3 cm/yr or 
2% of annual rainfall, showed good agreement 
with previously published information for pine 
flatwoods. (Author’s abstract) 
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Chemical output of nitrate, calcium, magnesium, 
sodium, potassium, and organic nitrogen were de- 
termined on a grams/hectares/day basis for five 
treatment watersheds and a control watershed. 
Water samples were collected from April to Octo- 
ber during 3 pretreatment and 3 post-treatment 
years (1978 to 1983). Except for increased calcium 
and sodium in several streams, regression equations 
comparing treatment with control showed no sig- 
nificant difference for pretreatment and post-treat- 
ment output. Output generally declined in the post- 
treatment years. Cyclic changes in output from 
these and other streams in the eastern Cascade 
Range in Washington app d to occur reg 
of treatment and were probably related to precipi- 


Al, 








tation. Mean maximum air temperature increased 
during the post-treatment period in all the small 
watersheds, but stream temperatures were relative- 
ly unaffected. (Author’s abstract) 
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FATE OF AN ARTIFICIAL POND RECEIVING 
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An artificial pond was created as part of a reclama- 
tion effort at an abandoned deep coal mine site 
near Staunton, Illinois. The pond was designed to 
help contain and control runoff from the site and 
to provide wildlife habitat and recreational oppor- 
tunities. The benthic macroinvertebrate communi- 
ty was analyzed as part of the program to evaluate 
site reclamation success. Macroinvertebrates were 
collected from the pond created as part of the 
reclamation activities, a small farm pond that was 
not linked hydrologically to the mine drainage and 
that served as a control. Reclamation activities 
began in 1976 and samples were collected from the 
ponds in 1977, 1978, 1987. Results from 1977 and 
1978 indicated that the newly created pond was 
developing into a productive ecosystem. During 
those years, the dominant benthic invertebrates 
were dipterans, especially chironomids. By 1987 
the pH of the new pond had declined to below 2.5 
and no benthic invertebrates were collected in 
samples taken from the new pond or the retention 
pond. Phytoplankton was found in the new pond, 
but species richness and abundance were severely 
limited. It is evident that efforts to create viable 
aquatic habitats in slurry areas of abandoned coal 
mine sites may be subject to failure unless routine 
remedial actions, such as neutralization, are con- 
ducted on a regular basis. (Author’s abstract) 
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Urban planners and managers need information on 
the quantity of a. and the quality and 
quantity of runoff in their cities and towns if they 
are to adequately plan for the effects of storm 
runoff from urban areas. As a result of this need, 
four sets of linear regression models were devel- 
oped for estimating storm-runoff constituent loads, 
storm-runoff volumes, storm-runoff mean concen- 
trations of constituents, and mean seasonal or mean 
annual constituent loads from physical, land use 
and climatic characteristics of urban watersheds in 
the United States. Three statistically different re- 
gions that were identified on the basis of mean 
annual rainfall were used to improve linear regres- 
sion models where adequate data were available. 
Multiple regression analyses, including ordinary 
least squares and generalized least squares, were 
used to determine the optimum linear regression 
models. The most significant explanatory variables 
in all linear regression models were total storm 
rainfall and total contributing drainage area. Im- 
pervious area, land-use, and mean annual climatic 
characteristics also were significant explanatory 
variables in some linear regression models. Models 
for estimating loads of dissolved solids, total nitro- 
gen, and total ammonia plus organic nitrogen as 
nitrogen generally were the most accurate, where- 
as models for suspended solids were the least accu- 
rate. The most accurate models were those for 
application in the more arid Western United States, 
and the least accurate were those for areas that had 
large mean annual rainfall. (USGS) 
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Peak discharge and runoff volume were simulated 
for 21 storms, producing peak discharge from 301 
to 900 cu ft/sec in the Valley Creek basin, using 
the U.S. Geological Survey distributed routing 
rainfall-runoff model. Rainfall was measured at 
three recording rain gages in the basin. Simulated 
runoff volumes and peak discharges were com- 
pared with runoff volumes and peak discharges 
observed at stream flow-gaging station Valley 
Creek at the Pennsylvania Turnpike bridge near 
Valley Forge for 20.8 sq mi of the basin. Stream- 
flow was routed from the gaging station to the 
Schuylkill River using a second model for the 2.6- 
sq mi basin area below the gaging station. The 
average error for runoff volume was 29%. The 
average error for peak discharge was 19% for the 
11 calibration storms and 32% for the 10 verificia- 
tion storms. Simulation were made to determine 
the effect on runoff volume and peak discharge of 
increasing impervious area in Chester Valley from 
9% to 15, 20, and 25%. For 25% impervious area, 
runoff volume would increase an average of 52%, 
and peak discharge would increase an average of 
55% for Valley Creek at the Pennsylvania Turn- 
pike bridge. At the confluence of Valley Creek 
with the Schuylkill River, runoff volume would 
increase an average of 46%, and peak discharge 
would increase an average of 50%. (USGS) 
W89-10457 


ESTIMATION 
CHARA 


Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 


J. F. Bailey, W. O. Thomas, K. L. Wetzel, and T. 
J. Ross. 


Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 87-4194, 
March 1989. 7ip, 4 fig, 6 tab, 7 append, 11 ref. 


Descriptors: *Flood frequency, *Urban water- 
sheds, *Urban hydrology, *Rainfall-runoff rela- 
tionships, *Philadelphia, *Pennsylvania, Small wa- 
tersheds, Flood peaks, Surface runoff, Regression 
analysis, Imperviousness, Sewered streets, Sewer 
systems, Urbanization. 


Data collected at 21 streamflow gaging stations 
were used in a multiple-regression analysis to de- 
velop equations for computation of peak-flow 
characteristics in Philadelphia, eee. ear The 
flood equations were determined by relating flood- 
frequency characteristics computed using observed 
flow data from 13 stations and synthetically de- 
rived flow data from 8 stations to measurable basin 
characteristics. Significant characteristics in the 
equations are drai area and impervious cover. 
Standard errors of estimate for the regression equa- 
tions ranged from 38 to 43%. The equations can be 
used to determine peak-flow characteristics and to 
estimate the effect of urbanization on small streams 
with e areas from 1.1 to 64 sq mi. The 
analyses indicate that increasing impervious area 
can significant increase peak flows. Examples are 
given for computing flood frequency for a site on 
an ungaged stream and for an ungaged site on a 
gaged stream. (USGS) 

W89-10468 


POTENTIAL EFFECTS OF SURFACE COAL 

MINING ON THE HYDROLOGY OF THE 

UPPER OTTER CREEK-PASTURE CREEK 

AREA, MOORHEAD COAL FIELD, SOUTH- 

EASTERN MONTANA, 

Geological Survey, Helena, MT. Water Resources 
iv. 

N. E. McClymonds, and J. A. Moreland. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

Water-Resources Investigations Report 88-4187, 

87p, 4 fig, 2 pl, 5 tab, 36 ref. 


Descriptors: *Coal mine effects, *Groundwater 
level, *Hydrology, *Coal mines, *Montana, 
*Moorhead Coal Field, Coal mining, Geohydro- 


logy, Water pollution sources, Reclamation. 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4C—Effects On Water Of Man’s Non-Water Activities 


The combined upper Otter Creek-Pasture Creek 
area, south of Ashland, Montana, contains large 
reserves of Federal coal for potential lease sale. A 
hydrologic study was conducted in the area to 
describe existing hydrologic systems and general- 
ized groundwater quality, to assess potential effects 
of surface mining on local water resources, and to 
evaluate the potential for reclamation of those 
water resources. Principal aquifers are coal beds 
and sandstone in the upper Tongue River Member 
of the Fort Union Formation (Paleocene age), and 
sand and gravel in alluvium (Pleistocene and Holo- 
cene age). Hydraulic conductivity determined 
from aquifer tests was about 0.004 to 16 ft/d for 
coal or sandstone aquifers and 1 to 290 ft/d for 
alluvial aquifers. Dissolved-solids concentrations in 
water from bedrock ranged from 1,160 to 4,390 
mg/L. In alluvium, the concentrations were 1,770 
to 12,600 mg/L. Surface water is available from 
interrupted flow along downstream reaches of 
Otter and Pasture Creeks, from stock ponds, and 
from springs. Most stock ponds are dry by mid- 
summer. Mining of coal in the Anderson, Dietz, 
and Canyon beds would lower the potentiometric 
surface within coal and sandstone aquifers. Alluvi- 
um along Otter Creek, its main tributaries, and 
Pasture Creek would be removed at the mines. 
Planned structuring of the spoils and reconstruc- 
tion of alluvial aquifers could minimize down- 
stream changes in water quality. Although mining 
would alter the existing hydrologic systems and 
destroy several shallow wells and stock ponds, 
alternative water supplies are available. (USGS) 
W89-10502 


EFFECTS OF CHANNEL RELOCATION AND 
PROPOSED BRIDGE CONSTRUCTION OF 
FLOODFLOWS OF THE CATAWBA RIVER 
NEAR MARION, NORTH CAROLINA, 
Geological Survey, Raleigh, NC. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W89-10523 


4D. Watershed Protection 
INFLUENCE OF HYDROLOGICAL FLUCTUA- 


IN A RIPARIAN ENVIRONMENT, 

Centre National de la Recherche Scientifique, 
Toulouse (France). Centre d’Ecologie des Res- 
sources Renouvelables. 

For primary bibliographic entry see Field 21. 
W89-09585 


PHOSPHORUS DYNAMICS IN  WATER- 
SHEDS: ROLE OF TRAPPING PROCESSES IN 
SEDIMENTS (DYNAMIQUE DU PHOSPHORE 
DANS LES BASSINS VERSANTS: IMPOR- 
TANCE DES PHENOMENES DE RETENTION 
DANS LES SEDIMENTS), 

Institut National de la Recherche Agronomique, 
Thonon-les-Bains (France). Inst. de Limonologie. 
For primary bibliographic entry see Field 5B. 
W89-09823 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 

5A, Identification Of Pollutants 


SULFUR AND 


NUTRIENT ANALYSIS IN 
SEDIMENTS AND SEDIMENT INTERSTITIAL 
WATER, 

Technische Univ. Berlin (Germany, F.R.). Inst. 
fuer Oekologie. 

For primary bibliographic entry see Field 7B. 
W89-09273 


SEMI-AUTOMATED COLORIMETRIC 
METHOD FOR THE DETERMINATION OF 
MONOMERIC ALUMINUM SPECIES IN NAT- 


URAL WATERS BY FLOW INJECTION ANAL- 
YSIS, 

Lockheed Engineering and Sciences Co., Inc., Las 
Vegas, NV. 

J. M. Henshaw, T. E. Lewis, and E. M. Heithmar. 
International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 34, No. 2, p 119-135, 
1988. 2 fig, 9 tab, 16 ref. EPA contract 68-03-3249. 


Descriptors: *Chemical analysis, *Acid rain ef- 
fects, *Measuring instruments, *Water analysis, 
*Colorimetry, *Aluminum, *Pollutant identifica- 
tion, Pyrocathecol violet method, Flow injection, 
Natural waters, Automation, Separation, Tech- 
niques, Detection units, Performance evaluation, 
Precision, Toxicity. 


The toxicity of aqueous alumnum has become an 
important field of research in the past decade. A 
pyrocathecol violet (PCV) method used by the 
National Surface Water Survey, employing a two- 
channel flow injection analysis (FIA) system to 
fractionate and quantify monomeric aluminum spe- 
cies, is described. The method is based upon the 
colorimetric reaction of monomeric aluminum 
with pyrocathecol violet at pH 6.1. The first chan- 
nel measures total monomeric aluminum while the 
second determines the non-exchangeable fraction. 
The method was found to be linear up to 1.0 mg 
AI/L with a lower limit of detection of 7.0 micro- 
grams Al/L. The analytical performance of the 
method was assessed in both the laboratory and as 
part of a large aquatic chemistry survey. The 
method performance in a large survey was evaluat- 
ed and compared with that of the 8-hydroxyquino- 
line (8-HQ) complexation method for determining 
monomeric aluminum using 329 natural and quality 
control samples. The PCV-FIA method was suc- 
cessfully implemented in a major environmental 
survey. Despite apparent differences in affinity for 
monomeric aluminum compounds, results from the 
PCV-FIA and the 8-HQ methods correlate well 
with each other. The PCV method gave better 
precision and a higher sample throughput. (Miller- 


W89-09274 


DETERMINATION OF 2-PHENYLPHENOL 
AND 4CHLORO-3-METHYLPHENOL _ IN 
WATER AND SEDIMENTS BY LIQUID oy 
MATOGRAPHY USING ELECTR 

DETECTION. 

La Trobe Univ., Bundoora (Australia). Analytical 
Chemistry Labs. 

T. J. Cardwell, fe —< Hamilton, M. J. McCormick, 
and R. K. Sym 

ieametional 2 ae of Environmental Analytical 
Chemistry IJEAA3, Vol. 34, No. 2, p 167-178, 
1988. 5 fig, 2 tab, 11 ref. 


Descriptors: *Chromatography, *Sediments, 
*Phenols, *Electrochemistry, *Pollutant identifica- 
tion, *Water analysis, *Measuring instruments, 
*Chemical analysis, Organic pollutants, Reverse- 
phase liquid chromatography, Cleanup, Tracers, 
Wildlife, Urban runoff. 


Reverse-phase liquid chromatography (LC) using 
electrochemical detection (EC) was used to deter- 
mine 4-chloro-3-methylphenol and 2-phenylphenol 
released into the environment after a chemical fire. 
The relatively high water solubility of the two 
phenols and the large volume of water used during 
the fire-fighting process quickly transported them 
from the site of the fire through the stormwater 
drainage system leading into a wild-life preserve. 
By using the phenols as markers the extent of the 
pollution could be assessed and the degree of envi- 
ronmental clean-up required addressed according- 
ly. The ability of the LC-EC technique to deter- 
mine levels of 4-chloro-3-methylphenol and 2- 
phenylphenol at sub mg/L levels was shown and 
the technique’s applicability in the analysis of both 
sediment and water samples was demonstrated. 
The level of these or similar phenols could be used 
as a measure of the extent of the distribution of 
these and other organic pollutants in urban water- 
ways arising from similar industrial accidents. The 
analytical data demonstrates the effectiveness of 
the steps taken in the environmental clean-up 
which prevented more widespread contamination 
of a major river system. (Miller-PTT) 


W89-09275 
HPLC DETERMINATION OF LINEAR ALKYL- 


CONCENTRATION IN POLLUTED LAKE 
WATER AND SEDIMENT, 
National Inst. for Environmental Studies, Tsukuba 
(Japan). Water and Soil Environment Div. 
K. Inaba, and K. Amano. 
International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 34, No. 3, p 203213, 
1988. 7 fig, 2 tab, 16 ref. Ministry of Education, 
Science and Culture grant 62740335 and 62750553. 


Descriptors: *Liquid chromatography, Seasonal 
variations, *Water pollution, *Aquatic environ- 
ment, *Lakes, *Lake sediments, *Measuring instru- 
ments, *Water analysis, *Pollutant identification, 
*Linear alkyl sulfonates, High performance liquid 
chromatography, Separation techniques, Fate of 
pollutants. 


An analytical method for linear alkylbenzenesul- 
fonate (LAS) using high performance liquid chro- 
matography (HPLC) was studied. It was found 
that the peaks on different LAS isomers with alkyl 
chain lengths between 11 and 14 could be separat- 
ed by gradient elution with aqueous NaClO4 solu- 
tion and acetonitrile. The pretreatment of the LAS 
in the environmental samples was studied and an 
easy-to-use method involving solvent extraction 
with 4-methyl-2-pentanone was developed. By 
using these techniques, the concentrations of the 
different LAS analogues in environmental samples 
could be measured respectively. The method was 
used to determine LAS in the aquatic environment; 
the seasonal changes of these chemical were clear- 
ly observed. It is concluded that the concentration 
of each LAS analogue which was distributed in 
environmental water or sediment can be deter- 
mined by using LC with the gradient elution tech- 
nique. Sensitivity of the present method is not 
much higher than with the previous methods 
(methylene-blue-active substances method and gas 
chromatographic method). However, easier pre- 
treatment and clearer isomer separation make this 
technique useful to analyze the fate of each LAS 
analogue in the aquatic environment. (Miller-PTT) 
W89-09276 


COMPARISON OF METHODS TO DETER- 
MINE OXYGEN DEMAND FOR BIOREME- 
DIATION OF A FUEL CONTAMINATED AQ- 
UIFER, 

Robert Ss Kerr Environmental Research Lab., 
Ada, O) 

R. M. om R. W. Callaway, J. T. Michalowski, 
S.A. Vandegrift, and M. V. White 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 34, No. 3, p 253-263, 
1988. 3 fig, 2 tab, 10 ref. EPA contract 68-03-3315. 


Descriptors: *Water pollution treatment, *Biode- 
gradation, *Biological treatment, *Groundwater 
pollution, *Pollutant identification, *Adquifers, 
*Oxygen demand, *Hydrocarbons, *Fuel, Total 
organic carbon, Chemical oxygen demand, Oil and 
grease, Gas chromatography, Fate of pollutants, 
Comparison studies, Chemical analysis, Cores, 
Sample preservation. 


Four analytical methods were compared for esti- 
mating concentrations of fuel contaminants in sub- 
surface core samples. The methods were (1) total 
organic carbon, (2) chemical oxygen demand, (3) 
oil and grease, and (4) a solvent extraction of fuel 
hydrocarbons combined with a gas chromatogra- 
phic technique (FC/GC). Core samples can exhibit 
a rather large variability due to heterogeneous 
distribution of fuel components. This might be 
mimimized by composting subsamples from 
throughout the volume of each core sample, but 
volatiles loss during this process would be a major 
concern. Since longitudinal and lateral diffusion 
along with biodegradation of the contaminant can 
occur, sample storage time must also be a consider- 
ation. Sample heterogeniety can be partially allevi- 
ated by replicates of subsamples from each core 
sample. Minimization of volatiles loss and/or 





greatest extraction efficiency during sample analy- 
sis was demonstrated by the extractive FC/GC 
method, which gave the highest oxygen demand 
levels for he contaminated cores. The oil and 
grease method might be a reasonable alternative 
when less volatile contaminants are to be deter- 
mined but may also be limited by extraction effi- 
ciency. (Miller-PTT) 

W89-09279 


WATER CHEMISTRY METHODS IN ACID 
DEPOSITION RESEARCH: A COMPARATIVE 
STUDY OF ANALYSES FROM CANADA, 
NORWAY, AND THE UNITED STATES, 
Lockheed Engineering and Sciences Co., Inc., Las 
Vegas, NV. 

M. A. Stapanian, T. E. Lewis, and D. C. Hillman. 
International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 34, No. 4, p 299-314, 
1988. 3 tab, 30 ref. EPA contract 568-03-3249. 


Descriptors: *Water analysis, *Chemical analysis, 
*Water pollution sources, *Chemistry of precipita- 
tion, *Pollutant identification, *Canada, *Norway, 
*Precipitation, *Acid rain, *Lakes, Water chemis- 
try, Linear equations, Linear models, Comparison 
studies, Sample preparation, Analysis of variance. 


Identical aliquots (split samples) from lakes in the 
southeastern United States were analyzed in lab- 
oratories in the United States and Norway. A 
second set of split samples from lakes in the north- 
eastern United States were analyzed in laboratories 
in the United States and Canada. Methods used by 
the laboratories were identical for most analyses. 
For 8 of 11 analytes, there was a statistically 
significant difference between the results from 
Norway and the United States. For 15 of the 17 
analytes, there was a statistically significant differ- 
ence between the results from Canada and the 
United States. Linear equations describing the rela- 
tionship between results from the U.S. and 
Norway (or Canada) explained over 90% of the 
variance for most analytes. Notable discrepancies 
occurred for labile inorganic aluminum and acid- 
neutralizing capacity, two analytes critical to acid 
deposition studies. A linear model explained about 
35% of the variance for labile inorganic aluminum. 
Considerable laboratory bias was evident for acid- 
neutralizing capacity in both sets of split sample 
measurements. Difference in methodologies and 
holding times may account for these discrepancies. 
For any of the analytes, the practical significance 
of the differences is dependent on the objectives 
and constraints of each application. The effects of 
laboratory and methodology were statistically con- 
founded. Standardizing analytical methods would 
assist the chemist in interpreting data from studies, 
notably those of lake acidification, in other nations. 
(Author’s abstract) 

W89-09282 


SURVIVAL AND ACTIVITY OF STREPTOCOC- 
CUS FAECALIS AND ESCHERICHIA COLI IN 
PETROLEUM-CONTAMINATED TROPICAL 
MARINE WA’ 

Puerto Rico Univ., Rio Piedras. oe of Biology. 
J. W. S. Domingo, F. A. Fuentes, and T . C. Hazen. 
Environmental Pollution ENPOEK, Vol. 56, No. 
4, p 263-281, 1989. 9 fig, 1 tab, 41 ref. Sea Grant R/ 
LR-08-87-THA1, Public Health Service grants 
RR-2657 and RR-8102, and DOE contract DE- 
AC09-76SR00001. 


Descriptors: *Streptococcus, *Escherichia coli, 
*Bioindicators, *Water pollution effects, *Oil pol- 
lution, *Seawater, Fate of pollutants, Bacteria, 
Protein synthesis, Membrane diffusion, Coastal 
waters, Survival, Tropical regions, Refinery 
wastes, Coliforms. 


The in situ survival and activity of Streptococcus 
faecalis and Escherichia coli were studied using 
membrane diffusion chambers in tropical marine 
waters receiving oil refinery effluents. Protein syn- 
thesis, DNA synthesis, respiration or fermentation, 
INT-reduced per cell, and ATP per cell were used 
to measure physiological activity. Cell densities 
decreased significantly over time at both sites for 
both S. faecalis and E. coli; however, no significant 
differences in survival pattern were observed be- 
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tween S. faecalis and E. coli. Differences in protein 
synthesis between the two were only observed at a 
study site which was not heavily oiled. E. coli was 
more active in protein synthesis and respiration 
than S. faecalis at both oiled and unoiled sites, and 
the percentage of the E. coli population that was 
respiring was significantly hi than S. faecalis 
po over cells at both sites. However, S. faecalis 
cells were more active in DNA synthesis and 
higher in ATP content than E. coli cells at both 
sites. Although fecal streptococci have been sug- 
gested as a better indicator of fecal contamination 
than fecal coliforms in marine waters, in this study 
both E. coli and S. faecalis survived and remained 
physiologically active. (Author’s abstract) 
W89-09285 


RESIDUES IN FISH EXPOSED TO SUBLE- 
THAL DOSES OF ENDOSULFAN AND FISH 
GROWING 


AREA, 
Sydney Univ. (Australia). Dept. of Zoology. 
B. Novak, and N. Ahmad. 

Journal of Environmental Science and Health 
JPFCD2, Vol. 24, No. 1, p 97-109, February 1989. 
5 tab 21 ref. 


Descriptors: *Fate of pollutants, *Population ex 
sure, *Fish, *Pesticides, *Sublethal effects, *Pollut- 
ant identification, *Path of pollutants, *Cotton, 
Residues, Endosulfan, Agricultural runoff. 


A one-step extraction and cleanup procedure for 
determining endosulfan in fish was investigated. 
Minced fish was mixed with trisodium citrate, diso- 
dium hydrogen orthophosphate and sodium sulfate 
into dry powdery mixture. which was eluted 
through silicic acid and alumina with a mixture of 
dichloromethane and hexane. The eluate was con- 
centrated and chromatographed on GLC using an 
EC detector without further cleanup. Three spe- 

cies of fresh water fish exposed to 0.7-16 microg/l 
technical grade endosulfan in tanks for various 
periods of time were found to concentrate both 
alpha and beta endosulfan and metabolize them to 
sulfate, diol, ether and lactone. Fish collected from 
Gwydir River in the cotton growing area in 
summer were found to contain endosulfan residues. 
This suggests that endosulfan is quite stable in the 
environment and can cause residues. (Author’s ab- 


stract) 
W89-09292 


HEALTH IMPLICATIONS OF RADIONU- 
CLIDE LEVELS IN CATTLE RAISED NEAR U 
MINING AND MILLING FACILITIES IN AM- 
BROSIA LAKE, NEW MEXICO, 

New Mexico Health and Environment Dept., 
Santa Fe. Environmental Improvement Div. 

For primary bibliographic entry see Field 5C. 
W89-09296 


MEASUREMENT AND INDUCTION OF CY- 
TOCHROME P-450 AND MONOOXYGENASE 
ACTIVITIES IN A PRIMARY CULTURE OF 
pape Peta TROUT (SALMO GAIRDNERD HE- 
PATOCYTES (MISE EN EVIDENCE ET IN- 
DUCTION DU CYTOCHROME P-450 ET D’AC- 
TIVITES MONOOXYGENASES DANS UNE 
CULTURE PRIMAIRE D’HEPATOCYTES DE 
TRUIT ARC-EN-CIEL (SALMO GAIRDNERD), 
Rennes-1 Univ. (France). Lab. de Biologie Mole- 
culaire. 
C. Vaillant, G. Monod, Y. Valotaire, and J. 
Riviere. 
Comptes Rendus de Il’Academie des Sciences 
(Serie 3) Sciences de Vie CRAMED, Vol. 308, 
No. 3, p 83-88, January 19, 1989. 2 fig, 1 tab, 15 ref. 


Descriptors: *Enzymes, *Pigments, *Water pollu- 
tion effects, *Biochemistry, *Bioindicators, *Fish, 
*Trout, Path of pollutants, Hepatocytes, Cytoch- 
rome P-450, Monooxygenase, Biotransformation, 
Cultures. 


A study was undertaken to determine if cytoch- 
rome P-450 and mono-oxygenase (MO) activities 
could be measured in a primary culture of trout 
hepatocytes and if induction could be observed. 
Hepatocytes were obtained following in situ perfu- 


87 


sion of male rainbow trout liver with collagenase 
solution. Cytochrome P-450 athe MO activities, T- 
ethoxycoumarin O-deethylase (ECOD) and 7-eth- 

oxyresorufin O-deethylase (EROD) were quanti- 
fied at a nearly constant level for up to 96 hours of 
culture. Time course of cytochrome P-450 level 
decreased significantly until 48 hours of culture, 
then remained at a constant level (nearly 50% of 
the initial content). Only a slight decrease in 
ECOD and EROD activities was observed follow- 
ing 96 hours of culture (72 and 83% of the initial 
activities, respectively). Furthermore, EROD and 
ECOD activities were induced following exposure 
of hepatocytes to a model inducer, beta-naphtho- 
flavone. It is shown that primary cultures of trout 
hepatocytes may be a promising tool for studying 
the impact and the mechanism of action of pollut- 
ants on biotransformation enzymes. (Miller-PTT) 
W89-09301 


CHROMIUM IN BIOLOGICAL MATERIALS-- 
IAEA INTERCOMPARISON RESULTS, 
International Atomic Energy Agency, Vienna 
(Austria). Dept. of Research and Isotopes. 

R. Schelenz, R. M. Parr, E. Zeiller, and S. 
Clements. 

Fresenius’ Zeitschrift fuer Analytische Chemie 
ZACFAU, Vol. 333, No. 1, p 33-34, January 1989. 
3 fig, 1 tab, 13 ref. 


Descriptors: *Pollutant identification, *Chromium, 
*Laboratories, *Error analysis, Heavy metals, 
Comparison studies, Quality control, Variation co- 
efficient, Detection limits, Atomic absorption spec- 
trometry, Neutron activation analysis, X-ray fluo- 
rescence, Photometry, Sample preservation. 


Some reasons for the relatively large confidence 
intervals for Chromium (Cr) in International 
Atomic Energy Agency (IAEA) Reference Mate- 
rials are critically evaluated. Results reported for 


P 

the resulting confidence intervals and coefficients 
of variation for the reference materials appear to 
be comparatively high. These relatively high 
errors for Cr are not restricted to IAEA materials, 
but are also apparent in reference materials issued 
by other producers. In recent intercomparisons, 
30-60% (depending on the matrix) of apes partici- 
egg submitted results for Cr compared with 80% 
or Zn. A significant number of these Cr results 
have had to be rejected as outliers ——— - 
statistical evaluation of the intercomparison data 

wore eauuted ae teing chew tha eka Geliatien 
of the analytical method used. Focusing on the 
results received in analyzing a mixed human diet, a 
clustering of the data with respect to the analytical 
methods may be observed. According to the re- 
sults received for these samples, mainly atomic 
absorption spectrometry (AAS) (42.9%), nuclear 
activation analysis (NAA) (35.7%), induction-cou- 
pled photometry (ICP) (14.3%) and X-ray fluores- 
cence (7.1%) have been used. Only 57% of 
the laboratory means have been accepted for the 
final evaluation of the results, the remainder being 
below the limits of detection or outliers. In addi- 
tion to the analytical problems occurring near the 
detection limit, the contamination of the sample 
prior to — (by ambient air, chemicals, storage 
containers and particularly by mechanical tools 
used for sample preparation) may a a major prob- 
lem, even if analytical methods e been applied 
which presumably give reliable cunts There are 
some indications, resulting from the preparation of 
intercomparison and standard samples, that the 
distribution of Cr in biological reference materials 
is not ly as homogeneous as for other 
elements. (Miller-PTT) 

W89-09306 


INFLUENCE OF USING PURGED AND PAR- 
PENETRATING 


TIALLY MONITORING 
WELLS ON CONTAMINANT DETECTION, 
MAPPING, AND MODELING, 

Connecticut Univ., Storrs. Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field 7A. 
W89-09335 
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AUTOMATED TWO-COLUMN ION EX- 
CHANGE SYSTEM FOR DETERMINATION 
OF THE SPECIATION OF TRACE METALS IN 
NATURAL WATERS, 

Oregon State Univ., Corvallis. Dept. of Chemistry. 
Y. Liu, and J. D. Ingle. 

Analytical Chemistry ANCHAM, Vol. 61, No. 6, 
p 525-529, March 15, 1989. 5 fig, 4 tab, 21 ref. 


Descriptors: *Ion exchange, *Trace metals, *Pol- 
lutant identification, *Trace metals, *Atomic ab- 
sorption spectrophotometry, Natural waters, De- 
tection limits, Automation, Speciation. 


Knowledge of chemical speciation of trace metals 
in natural waters is essential for the interpretation 
of biological or geochemical cycling of trace 
metals in natural waters. A rapid method for deter- 
mination of metal speciation based on an automat- 
ed two-column ion exchange system is described. 
Two fractions of dissolved trace metal species are 
directly determined by on-line flame atomic ab- 
sorption spectrophotometry after preconcentration 
by sequential columns of Chelex-100 chelating 
resin and AG MP-a macroporous anion resin. A 
third fraction is determined by standard addition. 
Variables that affect the results obtained by the 
two-column system are studied by the use of model 
complexing agents. With a 10-mL sample loop, the 
sample throughput is 6 samples per hour and detec- 
tion limits are 0.1 micrograms/L for Cu(II), 0.08 
micrograms/L for Cd(II), and 0.2 micrograms/L 
for Zn(II). The method is used to determine the 
speciation of Cu(II), Cd(II), and Zn(II) in natural 
water samples. (Vernooy-PTT) 

W89-09358 


EVALUATION OF THE METAL UPTAKE OF 
SEVERAL ALGAE STRAINS IN A MULTICOM- 
PONENT MATRIX UTILIZING INDUCTIVELY 
— PLASMA EMISSION SPECTROME- 
, 

Texas Univ. at Austin. Dept. of Chemistry. 

For primary bibliographic entry see Field 5D. 
W89-09359 


ORTHOPHOSPHATE CONCENTRATIONS IN 
LAKE WATER: ANALYSIS OF RIGLER’S RA- 
DIOBIOASSAY METHOD, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

S. J. Tarapchak, and L. R. Herche. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 12, p 2230-2237, 
December 1988. 4 fig, 1 tab, 23 ref. 


Descriptors: *Orthophosphates, *Phosphorus ra- 
dioisotopes, *Water analysis, *Simulation analysis, 
*Bioassay, Phosphates, Mathematical analysis, Nat- 
ural waters, Estimation. 


Rigler’s radiobioassay method is frequently used to 
estimate maximum possible orthophosphate (P) 
concentrations in natural waters. An evaluation of 
the method, based on simulated P uptake by hypo- 
thetical phytoplankton communities, reveals that 
the Rigler value is not a consistent estimator of 
true maximum possible P concentration. Analyses 
show that all members of that family of curves for 
which the difference between true and assumed (or 
estimated) values of P is below the minimum half- 
saturation constant of a component species, will 
pass through the plot’s origin. A new upper bound, 
termed R (Rigler), which is the sum of the true 
ambient P concentration and the lowest half-satu- 
ration constant of a component species, is identi- 
fied as a consistently distinguishable bound on 
maximum possible P concentrations in lake water. 
The R curve cannot be distinguished in a lake 
water experiment because of the complex behavior 
of uptake curves in the unobservable substrate 
region. A theoretical procedure, based on compar- 
ing uptake parameters for lake water samples and 
multispecific hypothetical communities, offers po- 
tential for calculating upper and lower limits on R 
in P-limited lake water samples. (Author’s abstract) 
W89-09370 


NOSOCOMIAL LEGIONELLA PNEUMONIA: 
DEMONSTRATION OF ee WATER AS 
THE SOURCE OF INFECTIO! 

Center for Infectious Diseases, , a GA. Div. 
of Bacterial Diseases. 

For aw bibliographic entry see Field SB. 
W89-0937: 


TO LEGIONELLACEAE AT A 
HOT SPRING SPA: A PROSPECTIVE CLINI- 
CAL AND SEROLOGICAL STUDY, 
Centre — de Reference des Legionelloses, 
— (France 
For aes Dibliographic entry see Field 5C. 
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LEGIONELLA PNEUMOPHILA IN A HOSPI- 
TAL IN TORINO, ITALY: A RETROSPECTIVE 
ONE-YEAR STUDY, 

Turin Univ. (Italy). Inst. of Hygiene. 

A. Moiraghi Ruggenini, M. Castellani Pastoris, P. 
J. Dennis, C. Barral, and A. Sciacovelli. 
Epidemiology Information EPINEU, Vol. 102, 
No. 1, p 21-29, February 1989. 2 fig, 2 tab, 19 ref. 
Italian National Research Council (CNR) Grant 
N.84.03 102.52. 


Descriptors: ‘*Bacterial analysis, *Legionella, 
*Hospitals, *Human pathology, *Potable water, 
*Infection, Pollutant identification, *Decontamina- 
tion, Human diseases, Contamination, Italy. 


Over the last few years Legionella pneumophila 
has been found to be common in hospital water 
systems and has been responsible for epidemic 
cases of nosocomially-acquired pneumonia. In a 
hospital in Torino, Italy, several patients hospital- 
ized for various diseases were found to have pneu- 
monia or bronchopneumonia at post mortem. Le- 
—_ pneumophila serogroup 1 was isolated 

rom 13 out of 58 patients autopsied. The results of 
a study undertaken in the hospital environment 
showed that the water plumbing system was colo- 
nized with L. pneumophila serogroup 1 which 
could also be isolated from respiratory devices 
filled with tap water. The following prevention 
and control measures were adopted. In all wards: 
(1) cleaning, descaling and disinfection of oxygen 
bubble humidifiers, and replacement of many of 
them with new ones; (2) preparation of single-dose 
containers of sterile distillated water to fill the 
oxygen humidifiers; (3) adopting underwater chest 
drains that can be disassembled and sterilized. 
Since it was impossible to add chlorine to the 
hospital cold water system, control measures were 
confined to raising the hot water temperature to 60 
C at the taps for 24 h each week. During the 17 
months and 94 autopsied pneumonia cases that 
followed, only three were culture positive for L. 
pneumophila and these occurred during the first 10 
months of control measures. It is important for 
medical staff to consider the diagnosis of L. pneu- 
mophila in cases of nosocomial pneumonia and to 
observe health regulations in the use and mainte- 
nance of hospital devices. (VerNooy-PTT) 
W89-09380 


CAN THE CASE-CONTROL METHOD BE 
USED TO ASSESS THE IMPACT OF WATER 
SUPPLY AND SANITATION OF DIARRHOEA: 
A STUDY IN THE PHILIPPINES, 

Philippines Univ. at Manila. Dept. ‘of Epidemiolo- 
gy and Biostatistics. 

J. Baltazar, J. Briscoe, V. Mesola, C. Moe, and F. 
Solon. 

Bulletin of the World Health Organization 
BWHOAG, Vol. 66, No. 5, p 627-635, 1988. 1 fig, 5 
tab, 16 ref. 


Descriptors: *Potable water, *Water conveyance, 
*Sanitation, *Water quality, *Philippines, *Statisti- 
cal methods, *Human diseases, Estimating, Field 
tests, Domestic wastes, Infection, Statistical analy- 
sis, Developing countries. 


Use of the case-control approach offers the prom- 
ise of a rapid yet valid method for assessing the 
impact of improved environmental sanitation prac- 
tices on diarrheal disease. A field trial of this 
approach in Cebu, Philippines. Suggests that when 


only two exposure categories are used the method 
can be applied in the field and can yield valid and 
sufficiently precise results, rapidly and at a moder- 
ate cost. However, for studies of the interactions 
between water supply and excretal disposal (and 
other risk factors of diarrhea), the sample sizes 
have to be increased substantially. It was found 
that among children of families with adequate en- 
vironmental sanitation practices (both with respect 
to water supply and excreta disposal) the incidence 
of diarrhea reported to clinics was 20% less, and 
that of pathogen-positive diarrhea was 40% less, 
than that among children of families who did not 
have adequate practices. (Author’s abstract) 
W89-09384 


NEW RIVER SEDIMENT STANDARD REFER- 
ENCE MATERIAL, 

National Inst. of Standards and —— 
(NML), Gaithersburg, MD. Center for Analytical 
Chemistry. 

M. S. Epstein, B. I. Diamondstone, and T. E. Gills. 
Talanta TLNTA2, Vol. 36, No. 1/2, p 141-150, 
1989. 3 fig, 5 tab, 17 ref. 


Descriptors: *Analytical methods, ‘*Standards, 
*Rivers, *Sedimentology, *Sediments, *Data proc- 
essing, *Data acquisition, Elements, Certification, 
Quality control. 


The collection, processing and certification of a 
new sediment Standard Reference Material (SRM), 
SRM 2704, is described. Collected from the 
bottom of the Buffalo River in New York State 
during the fall of 1986, SRM 2704 is certified for 
25 elements with information provided on another 
22 elements. Improvements in analytical methods 
as well as the application of well-defined quality- 
control procedures for collection, processing and 
analysis have resulted in a reference material that is 
more completely characterized than previous Na- 
tional Institute of Standards and Technology sedi- 
ment reference materials. Two major trends are 
apparent in the data set. First, the uncertainties 
increase as the certified concentrations decrease. 
The highest concentration range, greater than 1000 
microg/g, represents measurements by classical an- 
alytical techniques capable of high precision and 
by instrumental methods used in high precision 
modes. Bias of individual techniques or laborato- 
ries and sample inhomogeneity contribute greatly 
to the uncertainty in this concentration range. As 
the constituent concentrations in these materials 
decrease, the uncertainty associated with reported 
values increases, since the method bias caused by 
matrix-induced interferences and contamination 
makes larger contributions to the overall uncer- 
tainty of the individual analytical techniques. At 
the lowest concentrations, where the detection 
limits of the techniques are approached, random 
and systematic error due to fundamental instru- 
ment processes become significant, and the number 
of useful techniques becomes limited. Second, the 
confidence limits for certified values at concentra- 
tions levels decrease by a factor of almost two for 
the newest sediment SRMs, such as SRM 2704 and 
the Pacific Coast sediment issued by the National 
Research Council of Canada. This improvement at 
high concentrations can be attributed to experience 
gained in the collection and processing of previous 
sediment materials as well as improved quality 
control and analytical procedures. At low concen- 
trations, much of the improvement is due to the 
developments in analytical methodology for trace 
analysis that have occurred in the last decade. 
(Miller-PTT) 
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DETERMINATION OF PHENYLALANINE IN 
RIVER WATER BY — 
LIQUID CHROMATOGRAP) 

kes Dee Joint Organics Lab., ~~ (Eng- 
an 

P. J. Rennie. 

Journal of Chromatography JOCRAM, Vol. 461, 
No. 1, p 277-280, January 6, 1989. 1 fig, 1 tab, 4 ref. 


Descriptors: *Monitoring, *Pollutant identifica- 
tion, *Amino acids, *Farm wastes, *Chromatogra- 
phy, *Water pollution, *Rivers, Phenylalanine, 





High oy sean liquid chromatography, Waste 
Fluorescence, Detection limits, Dairy in- 
dustry, Precision, Performance evaluation. 


The use of o-phthalaldehyde (OPA) derivatization 
of phenylalanine followed by high-performance 
liquid chromatography (HPLC) with fluorescence 
detection as used by amino acid analysis in clinical 
laboratories was examined to assess its suitability 
for the monitoring of river pollution by the dairy 
industry. This method could achieve the detection 





yg concentration or extraction of the ana- 
OPA reacts with primary amino grou 
presence of 2-mercaptoethanol to form hi 
rescent derivatives; this reagent is highly 
and derivitization takes place rapidly. To test the 
performance of the method, duplicate analysis 
were carried out on each of four days, of HPLC- 
water (blank), 10 microg/L and 20 microg/ 
standards, river water from the River Dee at 
Huntington and the River Dee water spiked with a 
10 microg/L phenylalanine addition. The results of 
the last two samples were used to calculate the 
spiking recovery. The spiking recovery of 89% 
was considered satisfactory. It was shown that 
methods used in the clinical laboratory can be 
— to environmental analysis with little or no 
ges. The selected method is simple, rapid and 
with satisfactory precision and detection limit. 
(Miller- 
W89-09430 


GAS CHROMATOGRAPHIC DETERMINA- 
TION OF PHENOLS IN WASTE WATER-OIL 
EMULSIONS, 

Institut za Nuklearne Nauke Boris Kidric, Bel- 
grade (Yugoslavia). Chemical Dynamics Lab. 

M. M. Kopecni, M. V. Tarana, S. D. Cupic, and J. 
J. Comor. 

Journal of Chromatography JOCRAM, Vol. 462, 
9 1, p 392-397, January 13, 1989. 1 fig, 1 tab, 10 


Descriptors: *Pollutant identification, 
*Wastewater, *Oil — *Emulsions, *Gas 
chromatography, * ols, Rivers, Benzene, 
Acidic water, Separation techniques. 


The use of benzene and butyl acetate as extractants 
for phenols in acidic water media was studied. The 
benzene extraction of standard phenols from neu- 
tral water exhibits a low concentration factor, in 
accordance with the reported lower distribution 
coefficient for phenols. To gain a desired concen- 
tration of phenols in the organic phase and to 
= the a Se detection limit, a 
ratio exceeding 1:30 was 
used; pn eg had ge drawback of a reduced extrac- 
tion efficiency. Butyl acetate, with distribution co- 
pel for reach two orders of magnitude 
ose with benzene, completely ex- 
aa Be gua th , and the pre-concen- 
tration is easily carried out. uty! acetate is recom- 
mended for the extraction of trace amounts of 
phenols from organic samples. Unfortunately, 
butyl acetate is also a strong, non-selective extract- 
ant ‘** = a so that in a system 
with h components, it is 
almost oy to resolve phenols from the 
matrix using gas chromato; a = 
The pathos 5 of phenols from a water-oil phase 
having a pH lower than 6 with diethyl ether is 
suitable for the determination of phenols in com- 
plex organic mixtures. (Miller- 
W89-09431 


RANKING LABORATORIES BASED ON 
ANALYSES OF MULTIPLE POLLUTANTS, 
= Univ., Urbana. Dept. of Veterinary Sci- 


DJ. Ba Schaeffer, and K. G. Janardan. 
Journal-Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 3, p 359-361, March 1989. 


Descriptors: *Comparison studies, *Quality con- 
trol, * ratories, *Statistical methods, *Pollut- 
ant identification, *Precision, Parameterization, 
Statistical analysis, Data collections, Environmen- 
tal management. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


A nonparametric statistical procedure for ranking 
laboratories based on their overall accuracy and 
precision for many analytes is ted. ‘Preci- 
sion’ refers to the repeatability of the method used 
for analysis and ‘accuracy’ refers to the difference 
between the true analyte concentration and the 


laboratory 

closed interval 0 to 1, so that the existing differ- 
ences in accuracy and precision for each element 
attained among m > 1 ——- 
developed into a single index. This index 

combines all the ‘p’ parameters into a sin; ~iae 
function of the standardized distance of each ob- 
servation from the known spiked value. Small 
values of the index denote high precision and accu- 
racy of analyses by a laboratory. A study was 
conducted to rank 10 laboratories in terms of their 
precision and accuracy in the analysis of water 
samples spiked with various heavy metals. Each 
laboratory analyzed only one sample per metal and 
thus there was only one value laboratory. This 
method is readily adaptable to data obtained for 
related purposes, including large environmental 
monitoring programs where performance of per- 
sons mea out the sampling is evaluated. (Fried- 


W89-09459 


FACTORS INVOLVED IN MULTIPLICATION 
AND SURVIVAL OF ESCHERICHIA COLI IN 
LAKE WATER, 

pony Univ., Ithaca, NY. Lab. of Soil Microbi- 
olo; 

ieee eon bibliographic entry see Field 2H. 
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ENVIRONMENTAL STATUS OF COBALT 


ILINE-5- 
SULFONIC ACID IN WATERS, AQUATIC 
WEEDS AND ANIMAL 


— Univ. (india). Salim Ali School of 
Ecolo; 


By: 
S. A. Abbasi, P. C. phate sy and R. Soni. 
Analytical Letters ALBP, Vol. 22, No. 1, p 
225-235, January 1989. 1 fig, 1 tab, 28 ref. 


Descriptors: *Cobalt, *Aquatic weeds, *Fish, *Pol- 
lutant {dentification, *Lakes, *Spectrop! 

Heavy metals, Aquatic animals, Anions, Cations, 
Hydrogen ion concentration, Chelating agents. 


A method is presented for the spectrophotometric 
pn aga agen of cobalt (II) in fresh waters, 
aquatic weeds, and animal tissues ~ eae * 7- 
nitroso-8-hydroxy-quinoline-5-sulfonic 
pepe a The method enables direct ae. 
the presence of a large number of 
pe and cations commonly with 
cobalt, and is adequate for determining the metal in 
the concentration range of 0.001-10 ppm, which is 
commonly encountered in environmental samples. 
In the present method, cobalt (II) is chelated with 
NHQS at pH 3.5-5.8 in aqueous media and the pH 
is then brought down to -0.5. Several cations 
than cobalt (IT) form complexes with NHQS at pH 
3.5-5.8, but while the Co-NHQS system remains 
stable when the acidity is increased, com- 
plexes readily break down. The applicability of the 
above method for the determination of cobalt 
levels in natural waters, aquatic weeds, and animal 
tissues was tested by standard addition technique. 
Results for spiked well water and nymphaea were 
in good agreement with those obtained by atomic 
absorption spectrometry. (Geiger-PTT) 
W89-09505 


SUB-MICRODETERMINATION OF ANTIMO- 
NY (Il) AND ANTIMONY (V) IN NATURAL 
AND POLLUTED WATERS AND TOTAL ANTI- 
MONY IN BIOLOGICAL MATERIALS BY 
FLAMELESS AAS FOLLOWING EXTRACTIVE 
SEPARATION WITH N-P-METHOXY- 
PHENYL-2-FURYLACRYLOHYDROXAMIC 


ACID, 
Pondicherry Univ. (India). Salim Ali School of 


Analytical Letters ANALBP, Vol. 22, No. 1, p 
237-255, January 1989. 5 fig, 3 tab, 13 ref. 


Descriptors: *Pollutant identification, *Antimony, 
*Atomic absorption spectroscopy, Separation tech- 
niques. 


Antimony (III) was separated from antimony (V) 
by extractive from 2-6 microM HCl 
media with N- ry yer te per el 
droxamic acid ( ) i 


imony (V) wi 
the trivalent form with acidic (1M 
iodide solution and determined 


species. separation 
system enabled accurate differential analysis of the 
metalloid in natural/polluted waters down to .01 
) fevels. The method was also 


haust particulates, plant tissues, and animal tissues. 
The method was validated by analyzing several 
certified reference materials with and without 
standard addition of antimony. MFHA was chosen 
from amongst thirteen new hydroxamic acids. (Au- 
thor’s abstract) 

'W89-09506 


USE OF BACTERIOPHAGE AS TRACERS OF 
pra LIBERATED BY SLUDGE SUC- 
Robens Inst. of Industrial and Environmental 
Health and Safety, Guildford (England). 

D. Wheeler, H. E. Skilton, and R. F. Carroll. 
Journal of Applied Bacteriology JABAA4, Vol. 
65, a 5, p 377-386, November 1988. 3 fig, 4 tab, 
29 ref. 


lection, 
Microorganisms, Sewage sludge, Public health, 
Domestic wastes. 


Three bacteriophage tracers (for Serratia marces- 
cens, Enterobacter cloacae, and Escherichia coli 
K12) were added to 600-L containers of water and 
simulated latrine sludge to provide high titers of 
tracer in aqueous and semi-aqueous media. After a 


coupled to the vacuum pump of one to two sludge 
suction tankers. Exhaust air from the 
was sampled by cyclone sampler and assayed for 
the presence of tracer organisms carried over 
during the emptying process. In the experiments 
tha equtlciens wee entemted ot Gilneas women 
pump speeds, drawing both aqueous and semi- 
aqueous (simulated sludge) media. Air around one 
tanker was also sam; during the emptying 
under of the vacuum vessel. The degree 
of aerosolization and expulsion of tracer bacterio- 
lhage by the vacuum appliances was consistently 
5 ee ee 
contrast, the proportion of | npn ng Aeron 
the appliances was very high, exceeding 
poron exalieby's minim of 8 log sa 1 
orders of a maximum 
than 11 log sub 10 orders. The highest fra of 
tracer bacteriophage was recovered ad on 
pressure emptying of the vacuum vessel 


gs 
vacuum appliances. (Author’s abstract) 
W89-09507 


ALUMINIUM OXIDE AS ION EXCHANGER 
IN ANALYSIS OF CATION-ACTIVE SURFAC- 
TANTS AND ALKYL BENZENESULFONATES 
(LAS) IN SEWAGE SLUDGE (ALUMINIU- 
MOXID ALS IONENAUSTAUSCHER BEI DER 
ANALYSE VON KATIONTENSIDEN UND AL- 
KYLBENZOLSULFONATEN (LAS) IN 


KLAERSCHLAM™), 
Bundesanstalt fuer Gewaesserkunde, Koblenz 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—ldentification Of Pollutants 


(Germany, F.R.). 

H. Hellmann. 

Zeitschrift fuer Wasser--und Abwasser Forschung 
ZWABAQ, Vol. 22, No. 1, p 4-12 , February 1989. 
11 fig, 4 tab, 17 ref. English summary. 


Descriptors: *Wastewater analysis, *lon exchange, 
*Surfactants, Sludge, Chemical analysis, Infrared 
spectroscopy, Comparison studies, Performance 
evaluation. 


Powdery aluminum oxide makes an excellent ion 
exchanger in the analysis of surfactants. With the 
aid of a simple column chromatography apparatus, 
it is possible to decompose complexes between 
LAS and cation-active surfactants and to separate 
the substances from each other as well as from 
impurities and interfering substances. The method 
was tested in detail on sewage sludges. The quanti- 
tative results were supported by using infrared 
spectroscopy. A comparison with published tech- 
niques indicates that the method functions with a 
very low solvent demand and results in consider- 
able time saving. The reproducibility is +or-5% 
(cation-active surfactants) and 3% (LAS) for 100 
microgram absolute weight. (Author’s abstract) 
W89-09541 


HEAVY METALS IN SEDIMENTS--PROB- 
LEMS CONCERNING DETERMINATION OF 
THE ANTHROPOGENIC INFLUENCE: STUDY 
IN THE KRKA RIVER ESTUARY, EASTERN 
ADRIATIC COAST, YUGOSLAVIA, 

Zagreb Univ. (Yugoslavia). Inst. of Geology. 

E. Prohic, and M. Juracic. 

Environmental Geology and Water Sciences 
EVHPAZ, Vol. 13, No. 2, p 145-151, March/April 
1989. 4 fig, 1 tab, 24 ref. U.S.-Yugoslav Joint Fund 
in Cooperation with U.S. EPA Grant JFP717. 


Descriptors: *Yugoslavia, *Water pollution 
sources, *Heavy metals, *Estuarine environment, 
*Sediments, Krka River Estuary, Adriatic Sea, 
Coastal waters, Suspended sediments, Path of pol- 
lutants, Nickel, Zinc, Manganese, Chromium, 
Lead, Copper. 


Factors governing heavy metal concentration in 
sediments were examined by a combined analyti- 
cal, geochemical, and geological approach. The 
constraints encountered in the determination of 
anthropogenic influence are exposed. The region 
examined was the Krka River estuary located in 
the typical karst region of the eastern Adriatic, 
Yugoslavia. Sedimentological research revealed 
that: the Krka River (main water supplier) is 
almost free of suspended terrigenous material; the 
main supplier of suspended terrigenous matter of 
flysch origin is a small torrent-type Guduca Creek; 
and this fine-grained terrigenous material is sedi- 
ment mostly in the central, enlarged part of the 
estuary, the Proklija ‘Lake.’ Three different groups 
of heavy metals were identified in recent sedi- 
ments. Increased concentrations of nickel and zinc 
were found in estuarine sediments due to strong 
natural enrichment in source rocks. Manganese and 
chromium are enriched naturally and depleted in 
the surface layer, respectively, due to the different 
postdepositional geochemical behavior. Lead and 
copper concentrations were increased in surface 
sediments in the central part of the estuary, appar- 
ently from anthropogenic sources. (Author’s ab- 
stract) 

W89-09552 


DETERMINATION OF 222RN AND 226RA IN 
ENVIRONMENTAL WATERS BY LIQUID 
SCINTILLATION COUNTING, 

Atomic Energy of Canada Ltd., Chalk River (On- 
tario). Chalk River Nuclear Labs. 

E. L. Cooper, R. M. Brown, and G. M. Milton. 
Environment International, Vol. 14, No. 4, p 335- 
340, 1988. 2 fig, 1 tab, 4 ref. 


Descriptors: *Pollutant identification, *Radium ra- 
dioisotopes, *Radon radioisotopes, Liquid scintilla- 
tion counting, Isotope studies, Water analysis, 
Barium radioisotopes, Leachates, Natural waters. 


Radon-222 in environmental waters is determined 
by a procedure in which 15 ml of sample is added 


to 5 ml of toluene-scintillator in a glass vial and 
radon is extracted into the scintillator. The vials 
are counted in an inverted position so that the 
water seals in the radon. The presence of 222Rn 
supported by 236Ra can be detected by observing 
growth in sample that has been nitrogen-purged. 
The minimum detectable activity is about 0.5 Bq/ 
L. This can be lowered by extracting 100 ml of 
sample with 20 ml of scintillator and separating the 
scintillator for counting. Radium-226 in environ- 
mental waters and leachates can be determined by 
coprecipitation of Ra with BaSO4 using 133 Ba as 
a yield tracer, dissolving the BaSO4 in alkaline 
EDTA, and extracting in growing 222Rn into tolu- 
ene-scintillator for counting. Use of 100 mg Ba and 
limited sulfate permits the analysis of high-Ca 
waters. Tests with 133Ba indicate that the yield of 
BaSO4 is acceptable and that interference from 
133Ba in the counting of Rn can be eliminated by 
raising the energy threshold in the Rn channel. 
(Author’s abstract) 

W89-09558 


DETERMINATION OF 241PU IN ENVIRON- 
MENTAL SAMPLES BY A RADIOCHEMICAL 
PROCEDURE, 

International Lab. of Marine Radioactivity, 
Monaco-Ville (Monaco). 

E. Holm. 

Environment International, Vol. 14, No. 4, p 363- 
365, 1988. 1 tab, 9 ref. 


Descriptors: *Radiochemical analysis, *Plutonium 
radioisotopes, *Pollutant identification, Americium 
radioisotopes, Lead radioisotopes, Thorium radioi- 
sotopes, Nickel, Iron, Performance evaluation, 
Chernobyl accident, Isotope studies. 


A radiochemical procedure for determining 241Pu 
in environmental samples was developed in which 
241Am built up in plutonium originally electrode- 
posited on stainless steel discs is measured. Prob- 
lems that may be encountered in the determination 
of 241Pu in environmental samples include the 
following: (1) interference of 241Am grown into 
241Pu present in the 242Pu standard used as the 
radiochemical yield determinant; (2) incomplete 
decontamination of the original plutonium from 
210Pb resulting in interference by 210Po with 
243Am used as the radiochemical yield determi- 
nant; (3) incomplete decontamination of the origi- 
nal plutonium from 228Th and/or 228Th built up 
in 236Pu used as the radiochemical yield determi- 
nant, resulting in interference with 241Am; and (4) 
incomplete removal of stable nickel and iron aris- 
ing from the original source substrates, leading to 
thick deposits and degraded alpha spectra. The 
present procedure overcomes problems (2), (3), 
and (4). A correction for 241Am grown into the 
242Pu yield determinant can be calculated from 
the known 242Pu isotopic composition or by alpha 
spectrometric measurement of the yield determi- 
nant. Using this method, results were obtained on 
various environmental matrices contaminated by 
different sources of plutonium. The 241Pu/ 
239+240Pu activity ratio and the 238Pu/ 
239+240Pu activity ratio characterize the source 
term. The method has been applied to various 
environmental matrices including rainwater, sea- 
water, sediments, soils and algae. The activity 
ratios in samples contaminated from various differ- 
ent sources can be arranged in the following se- 
quence: Chernobyl accident > nuclear fuel reproc- 
essing plant > nuclear explosion tests > nuclear 
weapon accidents. (Rochester-PTT) 

W89-09559 


EVALUATION OF A CLEAN-UP PROCEDURE 
FOR THE DETERMINATION OF PHTHALIC 
ACID ESTERS IN SEWAGE SLUDGE, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

For primary bibliographic entry see Field 7B. 
W89-09569 


MERCURY POLLUTION IN GHANA (WEST 
AFRICA) COASTAL COMMERCIAL FISH, 
Cape Coast Univ. (Ghana). Dept. of Chemistry. 
For primary bibliographic entry see Field 5B. 
W89-09571 


EVALUATION OF DIALYSIS AS A SIZE- 
BASED SEPARATION METHOD FOR THE 
STUDY OF TRACE METAL SPECIATION IN 
NATURAL WATERS, 

Water Research Centre, Marlow (England). 

S. C. Apte, M. J. Gardner, and D. T. E. Hunt. 
Environmental Technology Letters ETLEDB, 
Vol. 10, No. 2, p 201-212, February 1989. 2 fig, 3 
tab, 17 ref. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Chemical analysis, *Wales, *Heavy metals, 
*Chemical speciation, *Dialysis, Molecular proper- 
ties, Trace metals, Hardness, Chemical reactions, 
Estuarine environment, Seawater, Nickel, Copper, 
Lead, Cadmium, Zinc. 


Equilibrium dialysis for the study of trace metal 
speciation in natural waters was investigated, both 
in a laboratory study of equilibration in synthetic 
hard water, calcium chloride solutions, potassium 
nitrate solution, filtered seawater, and dilute 
EDTA solution and with estuarine samples ob- 
tained in South Wales, United Kingdom. The times 
taken for dissolved metals (Ni, Cu, Pb, and Cd at 
microgram/L concentrations) to attain dialysis 
equilibrium varied from about 10 hr in seawater to 
> 100 hr in low-hardness freshwater solutions. 
Equilibration times were influenced strongly by 
adsorption effects and were not controlled by dif- 
fusion alone. In the estuarine water samples, non- 
dialyzable forms of Cd, Ni, and Zn were relatively 
unimportant, whereas up to 62% of filterable Cu 
was non-dialyzable. (Rochester-PTT) 

W89-09577 


ENVIRONMENTAL STUDY OF OBIDOS 
LAGOON BY MULTIELEMENT ANALYSIS OF 
SEDIMENTS, 

Laboratorio Nacional de Engenharia e Tecnologia 
Industrial, Lisbon (Portugal). 

For primary bibliographic entry see Field 5B. 
W89-09578 


HYDROCARBONS IN MUSSELS AROUND 
THE CAPE PENINSULA, SOUTH AFRICA, 

Sea Fisheries Research Inst., Cape Town (South 
Africa). 

For primary bibliographic entry see Field 5B. 
W89-09599 


AQUATIC INSECTS AS ENVIRONMENTAL 
MONITORS OF TRACE METAL CONTAMINA- 
TION: RED RIVER, NEW MEXICO, 

New Mexico Inst. of Mining and Technology, 
Socorro. 

T. R. Lynch, C. J. Popp, and G. Z. Jacobi. 

Water, Air, and Soil Pollution WAPLAC, Vol. 42, 
— 1-2, p 19-31, November 1988. 3 fig, 7 tab, 24 
ref. 


Descriptors: *Water pollution, *Trace metals, 
*Pollutant identification, *Bioindicators, *Monitor- 
ing, *Aquatic insects, *Mine drainage, *Red River, 
*New Mexico, Arsenic, Cadmium, Chromium, 
Copper, Iron, Mercury, Manganese, Molybdenum, 
Nickel, Lead, Selenium, Vanadium, Zinc, Con- 
tamination, Mills. 


Discontinuous sampling of water for toxic chemi- 
cals is unreliable in lotic ecosystems or in systems 
subjected to sporadic discharges. Such sampling 
either fails to detect the contaminants or seriously 
underestimates their concentrations. A study ex- 
plored the use of resident aquatic insects as bio- 
monitors of trace metal contamination in a river 
subjected to episodic spills of Mo mill tailings. 
Aquatic insects at sites downstream from the mill 
accumulated more Mo and Cu than upstream in- 
sects. Due to a prolonged shutdown at the mine, 
no tailings spills were recorded during this study 
and Mo and Cu levels in water and bottom sedi- 
ments declined to near background levels. Howev- 
er, concentrations of these metals in insects de- 
clined only slightly. These results indicate that 
aquatic insects are useful biomonitors of trace 
metal contamination in an intermittently impacted 
system. Reduction of elevated trace metal concen- 
trations from the insects occurred at a slower rate 





than from the non-living components of the river 
ecosystem thereby facilitating detection of the 
= (Author’s abstract) 

89-09609 


ASSESSMENT OF TOXICANT ACTIVITY IN 
SEDIMENTS BY THE ECHA BIOCIDE MONI- 
TO 


R, 
National Water Research Inst., Burlington (Ontar- 
io). Rivers Research Branch. 
B. J. Dutka, and J. F. Gorrie. 
Environmental Pollution ENPOEK, Vol. 57, No. 
1, p 1-7, 1989. 2 tab, 10 ref. 


Descriptors: *Pollutant identification, *Monitor- 
ing, *Toxicity, *Sediments, *Biocides, *Toxins, 
Sampling, Daphnia, Bioindicators, Comparison 
studies, Performance evaluation, Bioassay, Spiril- 
lum, Microtox. 


The ECHA (E.C. Hill and Associates, Cardiff, 
Wales) Biocide Monitor, a dipstick procedure 
originally designed to test the effectiveness of in 
situ biocides, was evaluated as a possible environ- 
mental toxicity assessment procedure. The dipstick 
procedure was applied to 94 sediment extracts that 
were also tested by three well-documented toxi- 
cant screening F mppon oe Microtox, Daphnia 
magna and Spirillum volutans. In these samples, 
the Daphnia magna test proved to be the most 
sensitive indication of toxicant activity (63 of 94) 
with the ECHA Biocide Monitor easily being the 
second most sensitive procedure with 27 of 94 
sediments indicating the presence of toxic sub- 
stances. With the ECHA Biocide Monitor, a toxic 
effects was found when the Hg(2+) concentration 
was between 0.5 and 0.6 ppm. Twenty-seven of the 
94 samples produced a measurable effect with the 
monitor, and 16 of the 27 (59%) were also positive 
by the Daphnia magna test. Only one sample was 
positive with the Spirillum volutans test and no 
samples produced a positive effect in the Microtox 
test. It is likely that each toxicant assessing proce- 
dure is responsive to different mixes and concen- 
trations of chemicals in these sediment extracts. 
Every test that produced a positive or intermediate 
effect in the ECHA strip also produced an effect in 
the Daphnia magna test. (Friedmann-PTT) 
W89-09677 


SPHAGNUM FUSCUM MOSS AS AN INDICA- 
TOR OF ATMOSPHERIC CADMIUM DEPOSI- 
TION ACROSS CANAD 

National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

W. A. Glooschenko. 

Environmental Pollution ENPOEK, Vol. 57, No. 
1, p 27-33, 1989. 2 tab, 16 ref. 


Descriptors: *Air pollution, *Path of pollutants, 
*Bioindicators, *Pollutant identification, *Cadmi- 
um, *Heavy metals, *Mosses, Trace elements, 
Canada, Sampling, Detection limits. 


The concentration of cadmium was determined in 
samples of Sphagnum fuscum moss collected from 
37 sites across Canada from the Pacific Ocean to 
the Atlantic Ocean and Labrador Sea. At 22 of the 
sites, Cd was less than 0.2 mg/kg, the detection 
limit. Elevated Cd levels were only found in 
mosses collected in the vicinity of the smelters at 
Flin Flon, Manitoba, and Rouyn-Noranda, 
Quebec, where a maximum concentration of 12 
mg/kg was measured. (Author’s abstract) 
W89-09678 


TEMPORAL AND SPATIAL FLUCTUATIONS 
IN TRACE METAL CONCENTRATIONS IN 
TRANSPLANTED MUSSELS IN HONG KONG, 
Hong Kong Univ. Dept. of Zoology. 

For primary bibliographic entry see Field 5B. 
W89-09694 


TRENDS IN LEAD LEVELS IN THE HORSE- 
MUSSEL FROM THE WESTERN NORTH SEA, 
Ministry of Agriculture, Fisheries and Food, Burn- 
ham on Crouch (England). Fisheries Lab. 

H. L. Rees, and M. D. Nicholson. 

Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


2, p 86-89, February 1989. 3 fig, 3 tab, 9 ref. 


Descriptors: *Lead, *Mussels, *North Sea, *Bioac- 
cumulation, *Bioindicators, *Marine environment, 
*Water pollution effects, Heavy metals, Path of 
pollutants, Seasonal variation. 


Annual trends in lead body burdens of samples of 
the horse-mussel Modiolus modiolus (L.) were 
compared at two different sites in the western 
North Sea. The site to the east of the Humber 
estuary is a dump site for a mixture of sewage 
sludge and industrial wastes, while the ‘control’ 
site off the Norfolk coast is distant from known 
point-source inputs. Levels, adjusted for differ- 
ences in shell weight, were significantly higher at 
the Humber site, though the pattern of annual 
variation was similar at both. Variation in gonad 
state and condition had no a 

levels. Mean lead levels at dump site, when 
expressed as mg/kg wet flesh wt, were at or above 
the permissible standard of 10 mg/kg for human 
consumption of shellfish, but below this level at the 
control site. Monitoring of contaminant content in 
Modiolus, in conjunction with autecological study, 
may offer a useful option in some areas which are 
not amenable to traditional quantitative sampling 
by grab. (Author’s abstract) 

W89-09695 


TRACE METAL CONTENT OF SIX ARABIAN 
SEA FISH SPECIES USING A DIRECT NITRIC 
ACID BASED WET OXIDATION METHOD, 
Quaid-i-Azam Univ., Islamabad (Pakistan). Dept. 
of Chemis’ 

M. Ashraf, and M. Jaffar. 

Toxicological and Environmental on 
aor Vol. 19, No. 1-2, p 63-68, 1989. 1 fig, 2 
tab, 8 re’ 


Descriptors: *Trace metals, *Tissue analysis, *Pol- 
lutant identification, *Fish, *Bioaccumulation, 
*Heavy metals, Trace elements, Nickel, Copper, 
Manganese, Mercury, Iron, Chromium, Cadmium, 
Lead, Zinc, Arsenic, Arabian Sea, Detection 
limits, Indian Ocean, Wet oxidation process. 


A simple wet oxidation procedure, based on the 
use of nitric acid alone, is presented for the estima- 
tion of trace metals in marine fish by the atomic 
absorption method. Six Arabian sea fish species, 
salmon, tuna, silver pomfret, black pomfret, a 
tail tuna and Indian oil-sardine were analyzed for 
their trace metal content. The nearshore fish spe- 
cies caught off the Karachi coast were analyzed 
for Ni, Cu, Mn, Hg, Fe, Cr, Cd, Pb, Zn and As. 
The results are quoted at + S confidence level, 
and compared statistically with those attained by 
common wet oxidation and dry ashing methods in 
terms of standard deviation and coefficient of vari- 
ation based on replicate measurements. No signifi- 
cant differences were observed in the trace metal 
contents of a given species as a function of areas of 
catch. All ten trace metals were present in all the 
fish species at levels above the detection limit; the 
one exception was that of lead, which was found to 
be below detection limit in three samples of 
salmon. The Arabian Sea fish were found to be 
rich in Fe, Zn and As. The highest levels of Cd, As 
and Cr were present in salmon; of Ni, Cu and Mn, 
in black pomfret and of Hg, Fe and Pb, in Indian 
oil-sardine. (Friedmann-PTT) 

W89-09715 


CONCENTRATION OF HEAVY METALS IN 
THE TISSUES OF FISHES IN QINGHAI- 
XIZANG (TIBET) PLATEAU (IN CHINESE), 
— Sinica, Qingdao (China). Inst. of Ocean- 
ology. 

For primary bibliographic entry see Field 5B. 
W89-09749 


RESULTS OF CHEMICAL ANALYSES OF 
Vysoka Skola Zemedelska, Brno (Czechoslovakia). 


Katedra Rybarstvi a Ochrany Biosfery. 
B. Havelka, J. Hlusek, M. Bartosova, and I. 


Minxova. 
Acta Universitatis A; turae AUAAB?7, Vol. 
34, No. 1, p 155-162, 1986. 3 tab, 11 ref. English 
summary. 


Descriptors: *Jevisovka River, *Frysavka River, 
*Water pollution sources, *Czechoslovakia, Pollut- 
ant identi analysis, Potassium, 
Phosphorus, Hydrogen ion concentration, Nitrates, 
Calcium, Magnesium, Sodium, Kalium. 


Between 1980-82, the composition of the waters in 
the Jevisovka and Frysavka rivers = selected sites 
was analyzed. Attention focused on the pH value, 
concentration of salts, and content of calcium and 
magnesium. Results indicated that, during the 
period from 1966-82, the concentrations of N-NO3, 

recorded increases in the Jevisovka 


concentrations of nitrates and ps tended 
to increase in relation to the flow rate. The oppo- 
site trend was observed in the concentrations of 
sodium and potassium. Calcium was the most 
mobile of the nutrients, followed by nitrates, mag- 
nesium, sodium and potassium. In the Frysavka 
River the pH values ranged between 6.5-7.8. The 
concentration of salts was five times lower than 
that determined for the Jevisovka River. The con- 
tent of N-NO3 attained a maximum level--16 mg/ 
L--at the time of a long-term drought. The average 
level of N-NO3 was 6 mg/L. The Frysavka river 
is polluted, to an appreciable extent, by its tribu- 
tary--the Rozkos watercourse. (Author’s abstract) 
W89-09764 


CRITICAL POLLUTION VALUE OF HEAVY 
METALS CONTAINED RIVER SEDI- 


MENTS, 
Nippon Inst. of Tech., Saitama. Dept. of Applied 
Statistics. 


H. Nishida, and M. Miyai. 

Japanese Journal of Limnology RIZAA, Vol. 47, 
No. 1, p 1-9, January 1986. 1 fig, 8 tab, 14 ref, 
append. 


Descriptors: *Heavy metals, *River sediments, 
*Pollutant identification, Mathematical equations, 
Fate of pollutants, Statistical analysis, Distribution 
patterns, Japan. 


A method for determining a critical point of heavy 
metal pollution in river sediments is presented in a 
formula using data on heavy metals, the inverse of 
the population variance-covariance matrix of 
heavy metals in upstream rivers, and average inde- 

it measurements of metal concentrations in 
the typical downstream river. Using Pearson’s ap- 
proximation for a central chi-square distribution, a 
critical pollution point is obtained. Application to 
first class rivers in Japan showed a qualitative 
comparison of the intensity of pollution. (Lantz- 


PTT) 
W89-09774 


ANALYSIS OF THE COMPOSITION OF 
HEAVY METAL POLLUTION IN JAPANESE 
RIVER SEDIMENTS BY PRINCIPAL COMPO- 
NENT ANALYSIS, 

Tokyo Metropolitan Univ. (Japan). Dept. of Biol- 


ogy. 

M. Miyai, F. Tada, and H. Nishida. 

Japanese Journal of Limnology RIZAAU, Vol. 46, 
No. 3, p 169-173, July 1985. 4 fig, 1 tab, 9 ref. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Principal component analysis, *Water pollu- 

ton sources, *Heavy metals, *Japan, *River sedi- 
ments, *Path of pollutants, , Chromium, 
Zinc, Lead, Cadmium, Nickel, Sediment contami- 
nation, Chemical analysis, Chemical composition, 
Particle size, Particle shape. 


Principal component analysis is applied to analyze 
heavy metal contents (Cu, Cr, Zn, Pb, Cd, Ni), 
HNO3-H202 soluble in the upstream sediments 
and 0.5 N HCl soluble ones in the downstream 
sediments in Japan. Two principal factors were 
extracted, and a comparison was made between the 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—ldentification Of Pollutants 


distribution of heavy metals on the plane produced 
by the two factor loadings and that of rivers on the 
plane produced by the two factor scores. Approxi- 
mately 63% and 76% for each case, of the varia- 
tion in the data can be explained by the first factor 
which has heavy loading on Cu, Cr, Zn, Pb, Cd 
and Ni equally. This factor is readily interpretable 
as a size factor which in this study involves general 
pollution by heavy metals. The second factor 
which has positive loading on Cr and Ni and 
negative loading on Cu, Zn, Pb and Cd for each 
case similarly explains 15.8% and 9.6% of the 
variance, respectively. This factor can be interpret- 
ed as a shape factor which means in this study the 
composition of heavy metal pollution. This second 
factor in HNO2-H202 soluble heavy metals in the 
upstream sediments represents an axis of sidero- 
phile-chalcophile elements from the standpoint of 
geochemistry, while the second factor in 0.5 N 
HCI soluble heavy metals in the downstream sedi- 
ments represents an axis of adsorbable-unadsorba- 
ble elements in sediment from the standpoint of 
artificial heavy metal pollution. (Author’s abstract) 
W89-09797 


CONCENTRATION OF LINEAR ALKYLBEN 
ZENE SULFONATES (LAS) AND ITS COMPO- 
SITION IN THE RIVER WATERS OF HYOGO 
PREF. (IN JAPANESE), 

Hyogo Prefecture Environmental Science Inst., 
Kobe (Japan). 

For primary bibliographic entry see Field 5B. 
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DETERMINATION OF WATER QUALITY BY 
ZOOLOGICAL OVERGROWTH (BIOINDIKAT- 
SIYA KACHESTRA VOY PO ZOOBRASTAN- 
TYAM), 

Akademiya Nauk URSR, Kiev. Inst. Hidrobiolo- 
gii. 

L. V. Shevtsova. 

Gidrobiologicheskii Zhurnal GBZUAM, Vol. 24, 
No. 4, p 42-48, 1988. 3 fig, 2 tab, 6 ref. English 
summary. 


Descriptors: *Bioindicators, *Water quality, *Zoo- 
plankton, *Monitoring, Biomass, Ecosystems, Bio- 
chemical oxygen demand, Biological studies. 


Structural indices of zooplankton population 
growth (quantity, biomass, variety index, nema- 
tode and oligochaete quantity in communities) and 
chemical indices such as biochemical oxygen 
demand, were used in describing water quality. 
Biological indices were found to be more sensitive 
indicators of water quality. (Author’s abstract) 
W89-09812 


BIOTESTING WATER CONTAINING SUL- 
FONOL AND DNOC (BIOTESTIROVANIE 
VOD SODERZHASHCLYKH PAV (SUL- 
FONOL) I DNOK), 

Moscow State Univ. (USSR). 

V. N. Maksimov, K. H. Nagel, and S. A. 
Ostoroumov. 

Gidrobiologicheskii Zhurnal GBZUAM, Vol. 24, 
No. 4, p 54-55, 1988. 1 tab, 6 ref. English summary. 


Descriptors: *Pollutant identification, *Sulfonol, 
*Water analysis, *Dinitrocresol, *Bioindicators, 
*Surfactants, *Pesticides, Plants, Water pollution, 
Water quality. 


Water solutions containing anionic surfactant sul- 
fonol or pesticide DNOC were biotested. Both 
pollutants effectively inhibited the elongation of 
Sinapis alba seedlings, DNOC inhibiting these 
seedlings to a greater extent than sulfonol. The 
Sinapis alba seedlings seem to be useful bioindica- 
tors for these types of water pollutants. (Author’s 
abstract) 

W89-09814 


CLOSTRIDIUM PERFRINGENS AS A POINT 
SOURCE INDICATOR IN NON-POINT POL- 
LUTED STREAMS, 

Utah Water Research Lab., Logan 

D. L. Sorensen, S. G. Eberi, rH R. A. Dicksa. 
Water Research IAWPRC, Vol 23, No 2, p 191- 


197, 1989. 2 fig, 3 tab, 25 ref. Utah Dept. of 
Natural Resources Agreement 86-3031. 


Descriptors: *Bioindicators, *Nonpoint pollution 
sources, *Bacteria, *Water pollution sources, 
*Water pollution, Clostridium, Runoff, Feces, 
Feedlot runoff, Agricultural runoff. 


Clostridium perfringens spores were evaluated as 
an indicator of point source in small streams whose 
bacteriological water quality was influenced by 
both point and non-point sources. Samples were 
collected from small streams and sewage lagoons. 
In both of the small streams, C. perfringens spores 
could be detected, in decreasing concentrations, 
for more than 10 km downstream from municipal 
wastewater treatment plant effluents. Coliform and 
fecal streptococci concentrations varied widely 
along the streams in apparent response to non- 
point sources. Samples of cow, horse and sheep 
feces; farmlot runoff; oxbow lakes that receive 
fecal material from animal feeding facilities; and 
from animal grazing area soil were low in C. 
perfringens spores, but contained high concentra- 
tions of other fecal indicator bacteria. C. perfrin- 
gens spores appear to be a sensitive indicator for 
microorganisms entering streams with municipal 
wastewater, even when agricultural non-point 
sources of fecal indicator bacteria are important in 
the receiving stream. Samples of effluents taken 
from sewage treatment plants with sand filtration 
processes, and from facultative sewage lagoons, 
indicate that C. perfringens spores concentrations 
may be low in the effluents. (Author’s abstract) 
W89-09828 


DISTRIBUTION OF HEAVY METALS BE- 
TWEEN THE PRINCIPAL COMPONENTS OF 
DIGESTED SEWAGE SLUDGE, 

Oxford Univ. (England). Soil Science Lab. 

R. D. MacNicol, and P. H. T. Beckett. 

Water Research IAWPRC, Vol 23, No 2, p 199- 
206, 1989. 7 tab, 32 ref. 


Descriptors: *Wastewater analysis, *Sludge analy- 
sis, *Heavy metals, *Sludge, Particulate matter, 
Detritus, Colloids, Solubility, Digested sludge, 
Trace metals, Metals, Sulfides, Organic ligands. 


Sewage sludge is such a heterogeneous mixture of 
disparate components that it is difficult to discuss 
its chemistry except in terms of these separate 
components. Procedures for separating sludge into 
its principal components are reviewed. Because it 
is not possible to achieve complete separation 
without altering some of the fractions separated, 
procedures are given for a simple four component 
division (particulate, biofloc, colloid, soluble) suffi- 
cient to provide a basis for further work, and a 
framework for computer modelling. Of the total 
copper, nickel and zinc in a typical digested 
sewage sludge from London: 85-95% were held in 
the biofloc (bacterial detritus); 5-15% on the min- 
eral grains and organic fragments of the particulate 
fractions; and not more than 3% in soluble and 
colloidal organic matter. The high density sepa- 
rates of the particulate fraction comprised only 2% 
by weight of the whole sludge, but they contain 
the highest concentrations of the heavy metals, 
mainly as sulfide precipitates, in association with 
iron sulfides. Similar precipitates formed coatings 
on mineral grains and, finely disseminated, they 
appear to be the main forms of combination of 
copper, zinc, lead, and cadmium in the biofloc. It is 
not clear whether the nickel in the biofloc is held 
by organic ligands or in mixed sulfide precipitates. 
(Author’s abstract) 

W89-09829 


POTABLE WATER SAFETY ASSESSED BY CO- 
LIPHAGE AND BACTERIAL 

Universidad Nacional Mayor de San Marcos de 
Lima (Peru). 

For primary bibliographic entry see Field 5F. 
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EFFECTS OF RHODAMINE WATER TRACER 
ON ESCHERICHIA COLI DENSITIES, 
Akademiet for de Tekniske Videnskaber, Copenha- 
gen (Denmark). Danish Isotope Centre. 


M. Jensen, and K. Kristensen. 
Water Research IAWPRC, Vol 23, No 2, p 257- 
259, 1989. 1 tab, 8 ref. 


Descriptors: *Tracers, *Bioindicators, *Tracers, 
*Bioindicators, *Bacteria, *Water quality, *Bacte- 
rial analysis, Escherichia coli, Rhodamine water 
tracer, Marine environment. 


Before using Rhodamine Water Tracer (RWT) in 
dilution studies, together with measurements of the 
indicator bacteria presumptive Escherichia coli 
(PEC) in marine waters, it was necessary to docu- 
ment the number of PEC that were unaffected by 
the presence of RWT. This note shows the PEC 
densities from five series of laboratory experiments 
where RWT concentrations and durations of expo- 
sure varied between the individual series. For each 
series the number of PEC in samples without 
RWT were assayed, in order to study whether 
RWT had any effect on PEC. It appeared that 
RWT was not inhibitory to PEC with the RWT 
concentrations and exposure durations covered by 
the experiments. (Author’s abstract) 

W89-09836 


CLEAR, AMINE-CONTAINING POLY(VINYL 
CHLORIDE) MEMBRANE FOR IN SITU OPTI- 
CAL DETECTION OF 2,4,6-TRINITROTOLU- 


ig Hampshire Univ., Durham. Dept. of Chemis- 


4 Zhang, W. R. Seitz, C. L. Grant, and D. C. 
Sundberg. 

Analytica Chimica Acta ACACAM, Vol. 217, No. 
2, p 217-227, February 15, 1989. 7 fig, 7 ref. Army 
Cold Regions Research and Engineering Labora- 
tory Contract DACA89-K-0007. 


Descriptors: *Water analysis, *Chemical analysis, 
*Pollutant identification, *Membranes, *Trinitro- 
toluene, *Spectrophotometry, Natural waters, Pol- 
yvinyl chloride. 


A membrane has been developed for the direct 
determination of 2,4,6-trinitrotoluene (TNT) in 
natural waters at levels as low as 10 ng/ml. A 
typical membrane is prepared by dissolving the 
following in tetrahydrofuran: (i) 0.5 g of 
poly(vinyl chloride) (PVC), (2) 0.2 ml of dioctyl 
phthalate to serve as a plasticizer and, (3) 0.12 ml 
of Jeffamine T403, a polyethyleneamine which 
reacts with TNT to produce a colored product. 
The membrane is formed by casting the solution 
into a glass Petri dish with a diameter of 8 cm and 
allowing the solvent to evaporate slowly. Trace 
amounts of 1,3,5-trinitrobenzene (TNB), 2,4,5-trini- 
trotoluene (2,4,5-TNT) and N-picryl-N-methylni- 
tramine (tetryl) also react with the membrane to 
produce a reddish brown color, but their visible 
absorption spectra differ from that of TNT. The 
membranes remain clear indefinitely in water. 
After storage for 80 days in air in a sealed contain- 
er, over 80% of the amine remains in the mem- 
branes. After exposure to water for 10 days, over 
40% of the amine remains in the membranes, 
which continue to respond to TNT. The mem- 
brane can be used to determine TNT in untreated 
water samples of pH 6-9. Recoveries of 0.1-4.0 
mg/L of TNT from spiked groundwater ranged 
from 95 to 105%. Results by direct analysis of 
turbid water samples agreed with those obtained 
by high-performance liquid chromatography. (Au- 
thor’s abstract) 

W89-09837 


DETERMINATION OF TUNGSTATE IN SOILS 
AND SLUDGES BY USING SINGLE-COLUMN 
ION CHROMATOGRAPHY, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

H. C. Mehra, and W. T. Frankenberger. 

Analytica Chimica Acta ACACAM, Vol. 217, No. 
2, p 383-389, February 15, 1989. 4 fig, 2 tab, 13 ref. 


Descriptors: *Pollutant identification, *Tungsten, 
*Soil types, *Sludge, *Chromatography, *Water 
analysis, *Wastewater analysis, *Spectrophoto- 
metry, Nitrates, Sulfates, Trace levels. 





A procedure has been developed for the determi- 
nation of tungstate at trace levels in aqueous ex- 
tracts of soil and sludge by single-column ion chro- 
matography. Chromatographic parameters based 
on ion selectivity, time of determination and signal 
response were optimized for tungstate with the 
simultaneous detection of nitrate and sulfate. Chlo- 
ride, phosphate, chromate, molybdate and vandate 
were found to not interfere in the determination. A 
low capacity resin-based column was used for the 
separation with p-hydroxybenzoic acid (5 mM) at 
pH 8.5 as the eluant. The limit of detection defined 
as three times the signal-to-noise ratio was 170 
microg/] (2 ml sample). The resolution between 
tungstate and sulfate was rs = 2.84. The results for 
aqueous extracts agree closely with those obtained 
by an accepted spectrophotometric method. (Au- 
thor’s abstract) 

W89-09838 


SIMULTANEOUS DETERMINATION OF 
ALACHLOR, METOLACHLOR, A’ 

AND SIMAZINE IN WATER AND SOIL BY 
ISOTOPE DILUTION CHROMATOGRAPHY/ 
MASS SPECTROMETRY, 

Connecticut Agricultural Experiment Station, 
New Haven. Dept. of Analytical Chemistry. 

L. Q. Huang. 

Journal--Association of Official Analytical Chem- 
ists JANCA2, Vol. 72, No. 2, p 349-354, March/ 
April 1989. 4 fig, 5 tab, 17 ref. 


Descriptors: *Pollutant identification, *Herbicides, 
*Soil contamination, *Pollutant identification, 
*Water analysis, *Chemical analysis, *Gas chroma- 
tography, *Mass spectrometry, Alachlor, Meto- 
lachlor, Atrazine, Simazine. 


A multiresidue method was developed for the si- 
multaneous determination of low parts per billion 
(ppb) concentrations of the herbicides alachlor, 
metolachlor, atrazine and simazine in water and 
soil using isotope dilution gas chromatography/ 
mass spectrometry (GC/MS). Known amounts of 
15N, 13C-alachlor and 2HS5-atrazine were added to 
each sample as internal standards. The samples 
were then prepared by a solid phase extraction 
with no further cleanup. A high resolution GC/ 
low resolution MS system with data acquisition in 
selected ion monitoring mode was used to quantify 
herbicides in the extract. The limit of detection 
was 0.05 ppb for water and 0.5 ppb for soil. Accu- 
racy greater than 80% and precision better than 
4% was demonstrated with spiked samples. (Au- 
thor’s abstract) 

W89-09845 


LIQUID CHROMATOGRAPHIC METHOD 
FOR QUANTIFICATION OF GLYPHOSATE 
AND METABOLITE RESIDUES IN ORGANIC 
AND MINERAL SOILS, STREAM SEDI- 
MENTS, AND HARDWOOD FOLIAGE, 

Forest Pest Management Inst., Sault Sainte Marie 
(Ontario). 

D. G. Thompson, J. E. Cowell, R. J. Daniels, B. 
Staznik, and L. M. MacDonald. 
Journal--Association of Official Analytical Chem- 
ists JANCA2, Vol. 72, No. 2, p 355-360, March/ 
April 1989. 2 fig, 3 tab, 24 ref. 


Descriptors: *Liquid chromatography, *Chroma- 
tography, *Soil contamination, *Herbicides, *Pol- 
lutant identification, *Pesticides, *Sediments, Foli- 
age, Spectrophotometry, Glyphosate. 


A liquid chromatographic method for determining 
glyphosate (GLYPH) and its major metabolite, 
aminomethylphosphonic acid (AMPA), in various 
environmental substrates is described. Ion-ex- 
change column chromatography is coupled with 
post-column ninhydrin derivatization and absor- 
bance detection at 570 nm. Use of a valve-switch- 
ing technique allowed quantification of both ana- 
lytes in a single chromatographic run and eliminat- 
ed slow-eluting, coextracted interferences. The 
method was successfully used to quantify GLYPH 
and AMPA in organic and mineral soils, stream 
sediments, and foliage of 2 hardwood species. 
Mean recovery efficiencies for GLYPH as deter- 
mined from fortified blank field samples were as 
follows: (1) bottom sediment 84%, (2) suspended 
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sediment 66%, (3) organic soils 79%, (4) mineral 
soils 73%, (5) alderleaf litter 81%, (6) salmonberry 
leaf litter 84%, and (7) artificial deposit collectors 
87%. Precision for GLYPH determination was 
good, with less than 14% coefficient of variation 
on mean recovery for all substrates. Limits of 
detection were lowest for sediment (0.01 microg/g 
dry mass) and highest for foliage substrates (0.10 
microg/g dry mass). Using this system, 6 samples/ 
= were routinely analyzed. (Author’s ab- 


tract) 
W89-09846 


DETERMINATION OF ACIDIC HERBICIDES 
AND RELATED COMPOUNDS IN WATER 
AND SOIL BY CAPILLARY GAS CHROMA- 
TOGRAPHY USING A NITROGEN-PHOSPHO- 
ROUS DETECTOR, 
Moncton Univ. S any Brunswick). 

. W. Ahmed, V. N. 


ists JANCA2, Vol. 72, No. 2, p 365-367, March/ 
April 1989. 1 fig, 4 tab, 10 ref. 


Descriptors: *Pollutant identification, *Herbicides, 
*Chromatography, *Gas chromatography. 


Methods are described for the determination of 
acidic herbicides and related compounds in water 
and soil. Eight acidic herbicides and related com- 
pounds were extracted from water using either 
dichloromethane or an XAD-2 resin column. The 
acidic moieties derivatized with 2- 
cyanoethy Idi hyl( h yl)aminosilane. The deri- 
vatized pce were ‘separated using capillary 
gas chromatography and quantified using a nitro- 
gen-phosphorous detector. Extraction from water 
ing dichloromethane or an XAD resin column 
resulted in recoveries > 90% at 0.1 ppb with an 
average coefficient of variation (CV) of 6%. In 
soils extracted with aqueous acetonitrile-acetic 
acid and partitioned into dichloromethane, recov- 
eries at 500 ppb were > 75% with an average CV 
of 3.3%. The methods are rapid and there are few 
interferences. (Author’s abstract) 
W89-09847 





COMPARATIVE STUDY OF COLIFORM-ENU- 
MERATION MEDIA FROM SEAWATER SAM- 


PLES, 

Malaga Univ. (Spain). Dept. of Microbiology. 

M. J. Avila, M. A. Morinigo, R. Cornax, P. 

Romero, and J. J. Borrego. 

Journal of Microbiological Methods JMIMDQ, 

bn b No. 3, p 175-193, March 1989. 4 fig, 7 tab, 
ref. 


Descriptors: *Bioindicators, *Pollutant identifica- 
tion, *Seawater, *Water sampling, *Coliforms, 
*Membrane filters, Coliform enumeration, Culture 
media, Agars. 


Fourteen selective media currently used for coli- 
form enumeration from water samples, accom- 
plished by using a membrane-filtration for weg ay 
were evaluated and compared. Deoxycholate 

tose and mEndo agars showed the best overall 
performance characteristics based on specificity, 
selectivity, recovery and precision of the methods. 
The highest specificity for coliforms was obtained 
with MacConkey and mFC media. mTEC and 
mT-7 agars were superior on the selectivity and 
recovery efficiency characteristics. The methods 
that produced the highest precision were deoxy- 
cholate lactose and Kligler agars. (Author’s ab- 


stract) 
W89-09867 


IMPROVED METHOD FOR THE ISOLATION 
OF CAMPYLOBACTER JEJUNI AND CAMPY- 
LOBACTER COLI BACTERIOPHAGES, 

Central Public Health Lab., London (England). 
S. Salama, F. J. Bolton, and D. N. Hutchinson. 
Letters in Applied Microbiology LAMIE7, Vol. 8, 
No. 1, p 5-7, January 1989. 13 ref. 


Descriptors: *Bioindicators, *Pollutant identifica- 
tion, *Bacteriophage, *Membrane filters, *Filtra- 
tion, Centrifugation, Isolation, Phages, Effluents, 
Wastewater. 


A centrifugation and filtration method for isolating 
oe phages employs a light —_ 
tion step to remove most of the dense debris fol- 
lowed by filtration through a 1.2 microm pore size 
membrane filter. Some samples which remained 
turbid were centrifuged at 12000 rev/min for 10 
min at room temperature. supernatants and 
other clear filtrates were passed through 0.22 
microm pore size membrane filters to produce the 
phage extract. It is important to use this pore size 
of pe ayy filter to prevent campylobacters from 
ig through in the filtrate. Membranes of 
either 80.45 or 0.65 microm pore size have been 
used to isolate campylobacters and these are un- 
suitable for use in phage isolation procedures. Van- 
comycin was added to the basal medium used for 
preparing indicator lawns to prevent growth of 
Bacillus spp. Campylobacter phages were isolated 
from 272 effluent samples of which 42 produced 
lysis with campylobacter jenuni strains and seven 
with C. coli strains. Phages were recovered from 
pig manure, abattoir effluents, human feces, 
sewage and poultry manure. Phages were not iso- 
lated from water samples, cattle and sheep feces 
and farm pasture soil. (Miller-PTT) 
W89-09869 


ee OF METHYL, HYDROXY- 
AND HYDROXYETHYL HYDRO- 

PEROXIDES IN AIR AND PRECIPITATION, 

Gesellschaft fuer Strahlen- und Umweltforschung 

m.b.H. Muenchen, Neuherberg (Germany, F.R.). 

Inst. fuer Oekologische Chemie. 

E. Hellpointner, and S. Gab. 

Nature NATUAA, Vol. 337, No. 6208, p 631-634, 

February 16, 1989. 2 fig, 3 tab, 31 ref. 


Descriptors: *Air pollution, *Precipitation, *Pol- 
lutant identification, “Liquid chromatography, 
*Chromatography, Hydroperoxides, Rain. 


The determination of methyl (MHP), hydroxy- 
methyl (HMP) and I-hydronyethyl (HEP) hydro- 
peroxides with H202, by high performance liquid 
chromatography (HPLC), is reported and some 
preliminary concentration ranges in air and pre- 
cipitation are presented. This method exploits the 
stability of hydroxyalkyl hydroperoxides in cold 
acidic solution by using HPLC to separate them 
from H202, which is normally present in much 
higher concentrations. Directly after separation, 
bell the tounpetatane ant Ge pil of the dante exe 
increased to convert the hydroxyalkyl hydroperox- 
ides to H2O2 and the corresponding aldehydes. 
H202 is then detected by the highly specific and 
sensitive p-hydroxyphenol ethanoic acid/peroxi- 
dase fluorescence reaction. Any H2O2 initially 
present in the sample is eluted first from the HPLC 
column and is detected directly. MHP is also de- 
tected directly; it is stable to the higher tempera- 
ture and pH, but reacts in the presence of horse- 
radish peroxidase. During February and March 
1988, samples of snow from Freising/Munich had 
an average H202 concentration of 0.65 microm/L. 
Rain samples from the same period had significant- 
ly higher H2O2 concentrations. The peroxide con- 
centration in 32 rain samples taken in April and 
May 1988 varied much more widely. After ex- 
tended periods of fine weather, the first rain (typi- 
cally with high pH values) contained little H202, 
no HMP or HEP and average amounts of MHP. 
One or two hours later, however, peak concentra- 
tions of H202 were reached at a relatively high 
pH. Analyses of 127 aqueous samples obtained by 
freezing water out of the air at -70 C also attest to 
the presence of MHP. In |, peroxide concen- 
trations increased signi tly whenever snow 
turned into rain. The range and the variation with 
time of the H202 concentrations reported are 
comparable with those reported by others. (Miller- 


W89-09871 


USE OF TRIALKYLAMINES AS AN INDICA- 
TOR OF URBAN SEWAGE IN SLUDGES, 
COASTAL WATERS AND SED! 

Centro de Investigacion y Desarrollo, Barcelona 
(Spain). Environmental Chemistry Dept. 

M. Valls, J. M. Bayona, and J. Albaiges. 

Nature NATUAA, Vol. 337, No. 6209, p 722-724, 
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February 23, 1989. 3 fig, 1 tab, 18 ref. 


Descriptors: *Pollutant identification, *Sludge dis- 
posal, *Wastewater, *Coastal waters, *Sediments, 
Organic compounds, Water pollution sources, 
Wastewater outfalls, Ocean dumping, Wastewater 
pollution, Detergents, Urban areas. 


Coastal areas receive a variety of land-based or- 
ganic inputs, both natural and synthetic. The iden- 
tification of specific organic markers in different 
marine compartments may be used to trace the 
pathways of transport, the regions of concentration 
and the short-term effects poo inputs into the 
ocean. Particular attention is being devoted to the 
assessment of urban wastes at coastal areas because 
of the environmental implications of discharging 
large quantities of urban sewage waters or sludges 
into the sea. The widespread occurrence of trialky- 
lamines (TAMs) is reported in coastal areas origi- 
nating from such sewage discharges. The concen- 
trations of these compounds (which have the for- 
mula RIR2NCH3 where R1 = CH3 or CnH(2n + 
1) and R2 = CnH(2n + 1) for n = 14-18) in 
Western Mediterranean and North Sea coastal 
sediments ranged from 0.1 to 35 microg/g, depend- 
ing on the distance from and the pollutant budget 
of the urban sewage sources. TAMs have been 
identified as trace impurities in quanternary ammo- 
nium salts used as fabric softeners in household 
laundry detergents, for which reason they are 
found in urban sewage waters, primarily associated 
with the particulate phase. They correlate in the 
sedimentary record with other domestic surfactant 
markers, such as the long-chain alkylbenzenes. It is 
proposed that the TAMs may serve as conserva- 
tive indicators of urban sewage contamination of 
coastal areas. (Author’s abstract) 

W89-09872 


CHEMICAL COMPOSITION OF BOTTLED 
MINERAL WATER, 

Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 

For primary bibliographic entry see Field SF. 
W89-09904 


HEAVY METAL CONCENTRATIONS IN 
URBAN SNOW AS AN INDICATOR OF AIR 
POLLUTION, 

Muroran Inst. of Tech. (Japan). Dept. of Chemical 
Engineering. 

For primary bibliographic entry see Field 5B. 
W89-09913 


MULTILOCUS GENETIC RESISTANCE AND 
SUSCEPTIBILITY TO MERCURY AND CAD- 
MIUM POLLUTION IN THE MARINE GAS- 
TROPOD, CERITHIUM SCABRIDUM, 

Haifa Univ. (Israel). Inst. of Evolution. 

For primary bibliographic entry see Field 5C. 
W89-09927 


ACUTE TOXICITY BIOASSAYS USING RO- 
TIFERS: I. A TEST FOR BRACKISH AND 
MARINE ENVIRONMENTS WITH’ BRA- 
CHIONUS PLICATILIS, 

Tampa Univ., FL. Div. of Science. 

T. W. Snell, and G. Persoone. 

Aquatic Toxicology AQTODG, Vol. 14, No. 1, p 
65-80, January 1989. 1 fig, 1 tab, 67 ref. NSF grant 
OCE-8600305, Commision of European Communi- 
ties grant ENV-767-B(RS). 


Descriptors: *Pollutant identification, *Water pol- 
lution effects, *Toxicity, *Rotifers, *Bioassay, 
*Marine environment, *Brackish water, Salinity, 
Population exposure, Growth rates, Heavy metals, 
— Cadmium, Malathion, Ammonia, Pesti- 
cides. 


The rotifer Brachionus plicatilis was used in a 
standardized 24-h acute toxicity test for the marine 
environment. Test animals were obtained by hatch- 
ing cysts, thus eliminating the need for stock cul- 
tures. Since animals hatching from cysts are of 
similar age, genotype and physiologic condition, 
test variability is greatly reduced. Controlled cyst 
hatching was achieved by transferring to lower 


salinity, warmer temperature and light. After 23 h 
at 25 C and 15 ppt salinity, hatching begins and 
proceeds rapidly. By 28 h, 90% of the cysts 
hatched. A protocol was outlined to collect the 
neonates and use them in a simple acute toxicity 
test to calculate a 24 h LC sub 50. A reference test 
using sodium pentachlorophenate (NaPCP) was 
used as well as a range-finding test and a definitive 
test for unknown toxicants. The toxicity of six 
compounds to B. plicatilis was examined with the 
following decreasing sensitivities: copper > 
NaPCP > sodium dodecyl sulfate > free NH3 > 
cadmium > malathion. For 3 of the 6 compounds 
tested, salinity increase from 15 to 30 ppt resulted 
in higher sensitivity, whereas for the other 3 com- 
pounds there was no effect. In comparison with 
current test organisms, B. plicatilis is either more, 
equal or less sensitive depending on the compound, 
confirming the species-chemical specificity of 
mode of action toxicants. The repeatability of the 
rotifer test is 5-6 times better than that reported for 
Daphnia tests and twice as good as the Artemia 
nauplii bioassay. Like the standard brine shrimp 
nauplii acute test, the cyst-based rotifer test is an 
important advance in acute toxicity testing since it 
eliminates stock cultures, is rapid, sensitive, highly 
repeatable, easy to execute and cost effective. (Au- 
thor’s abstract) 

W89-09934 


ACUTE TOXICITY BIOASSAYS USING RO- 
TIFERS: II. A FRESHWATER TEST WITH 
BRACHIONUS RUBENS, 

Univ., FL. Div. of Science. 
T. W. Snell, and G. Persoone. 
Aquatic Toxicology AQTODG, Vol. 14, No. 1, p 
81-92, January 1989. 1 fig, 1 tab, 60 ref. NSF grant 
OCE-8600305. 


Descriptors: *Pollutant identification, *Water pol- 
lution effects, *Bioassay, *Rotifers, *Toxicity, Sub- 
lethal effects, Organic compounds, Heavy metals, 
Culturing techniques, Population exposure, Mala- 
thion, Copper, Cadmium, Ammonia, Pesticides. 


The rotifer Brachionus rubens, hatched from cysts, 
were used in a 24-h acute toxicity test for freshwa- 
ter. Hatchlings were used in a simple protocol that 
— for LC sub 50 calculation and yielded 
ighly repeatable results. Hatching was initiated by 
transferring cysts to warmer temperatures and 
light. At 25 C, hatching commenced after 17 h and 
by 25 h, 40% of the cysts hatched. The average 
hatching percentage for B. rubens cysts was 53%. 
A reference test using sodium pentachlorophenate 
(NaPCP) yielded an tc sub 50 of 0.62 mg/L, with 
a coefficient of variation of 9.7%. The no observed 
effect concentration (NOEC) for NaPCP was 0.28 
mg/L. Protocols for range-finding and definitive 
tests of unknown toxicants were also used; six 
compounds were assayed and had the following 
toxicity rankings: copper > NaPCP > cadmium 
> sodium dodecyl sulfate > free NH3 > malathi- 
on. The precision of the B. rubens acute toxicity 
test was about 3 times better than that of Daphnia. 
Like its marine counterpart with B. plicatilis, the 
B. rubens test for fresh water has a major advan- 
tage over the current aquatic test in that it elimi- 
nates culturing and maintenance of live stocks. 
Test animals are obtained from dormant eggs that 
have a shelf life of at least 1 yr. Moreover, the 
rotifer test proposed is fast, convenient, sensitive 
and repeatable, making it a useful new tool for 
routine assessment of aquatic toxicity of chemicals 
and effluents. (Author’s abstract) 
W89-09935 


BACTERIAL CONTAMINATION OF HEMO- 
DIALYSIS CENTER WATER AND DIALY- 
SATE: ARE CURRENT ASSAYS ADEQUATE, 
Louisville Univ., KY. Kidney Disease Program. 
G. B. Harding, T. Pass, C. Million, R. Wright, and 
J. DeJarnette. 

Artificial Organs ARORD7, Vol. 13, No. 2, p 155- 
159, April 1989. 1 fig, 3 tab, 9 ref. 


Descriptors: *Water treatment, *Pollutant identifi- 

cation, *Bacteria, *Laboratories, *Water use, 

*Hospitals, Potable water, Human diseases, Pseu- 

— Public health, Culturing techniques, 
gars. 


Many dialysis centers depend on clinical laborato- 
ries or a commercially available dip culture to 
determine the contamination levels in water and 
dialysate. To determine whether these standard 
clinical culture procedures adequately quantitate 
bacterial contamination in hemodialysis center 
water and dialysate, test results of two routine 
clinical media were compared, trypticase soy agar 
(TSA) and plate count agar (PCA), with those of 
nutrient-poor R2A medium. Dialysate samples 
demonstrated significant differences in media, the 
temperature of incubation, and plating techniques 
(pour plate versus spread plates). Purified water 
for dialysis demonstrated significant differences 
only for media; however, temperature was an im- 
portant variable. Selective growth on R2A agar of 
some water-contaminating and dialysate-contami- 

ting species was studied by velvet disk and loop 
transfer of colonies. A strong selectivity for water- 
borne bacteria was demonstrated by R2A agar; the 
bacteria that did not grow on TSA at 25 C and 35 
C included Pseudomonas vesicularis, Moraxella 
spp, and Alcaligenes spp. (Author’s abstract) 
W89-09936 


VIABILITY OF SALMONELLA SPECIES IN 
NATURAL WATERS, 

Malaga Univ. (Spain). "Dept. of Microbiology. 

For primary bibliographic entry see Field 5B. 
W89-09947 


WATER-PHASE DISTRIBUTION OF HEXACH- 
LOROBENZENE IN A DELTAIC ENVIRON- 
MENT (EBRE DELTA, WESTERN MEDITER- 


RANEAN), 

Instituto de Quimica Bio-Organica, Barcelona 
(Spain). Dept. of Environmental Chemistry. 

For primary bibliographic entry see Field 5B. 
W89-09948 


ISOMER-SPECIFIC DETERMINATION OF 
PCDD/PCDF IN OIL EXTRACTS FROM 
WATER LEACHATES OF A WASTE LAND- 


FILL, 

Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). 

C. Forst, L. Stieglitz, and G. Zwick. 

Chemosphere CMSHAP, Vol. 17, No. 10, p 1935- 
1944, 1988. 4 fig, 5 tab, 10 ref. 


Descriptors: *Pesticides, *Dioxins, *Pollutant iden- 
tification, *Organic compounds, *Landfills, *Lea- 
chates, *Chlorinated hydrocarbons, *Hazardous 
materials, Chromatography, Sampling. 


A cleanup procedure was modified for the isomer- 
specific analysis of polychlorinated dibenzodioxins 
(PCDDs) and dibenzofurans (PCDFs) in oil ex- 
tracts from water leachates of a hazardous waste 
landfill. After pretreatment, the samples from the 
landfill were chromatographed on Alumina B- 
Super I, silica gel/44% concentrated H2SO4 and 
Bio- S-X3. Separation of 2,3,7,8-tetra-CDD 
and fine sample purification was performed on 
Alumina B-Super I (micro-column). Except for 
2,3,7,8-tetra-CDF, all the  2,3,7,8-substitued 
PCDDs/PCDFs could be detected. Among the 
2,3,7,8-tetra and hexa-CDDs/CDFs,  2,3,7,8- 
TCDD was by far the most abundant isomer, 
determined at a mean concentration of 70.5 ppb. 
Industrial wastes from 2,4,5-trichlorphenol produc- 
tion are assumed to be the main source for the high 
concentration of 2,3,7,8-TCDD. From the isomer- 
specific analysis of the hepta-CDFs, pentachloro- 
phenol can be considered as the source of the 
higher chlorinated PCDDs/PCDFs. (Author’s ab- 
stract) 

W89-09949 


MUSSEL INCUBATION METHOD FOR MONI- 
TORING ORGANOCHLORINE POLLUTANTS 
IN WATERCOURSES. FOUR-YEAR APPLICA- 
TION IN FINLAND, 

Water and Environment District of Central Fin- 
land, Jyvaskyla (Finland). 

S. Herve, P. Heinonen, R. Paukku, M. Knuutila, 
and J. Koistinen. 

Chemosphere CMSHAP, Vol. 17, No. 10, p 1945- 





1961, 1988. 6 fig, 6 tab, 20 ref. 


Descriptors: *Chlorinated hydrocarbons, *Mussels, 
*Monitoring, *Pollutant identification, *Bioassay, 
*Hydrocarbons, *Bioaccumulation, Finland, 
Bleaching wastes, Industrial wastes, Watercourses, 
Chlorinated hydrocarbons, Pulp wastes, Kraft mill 
wastes. 


Four-week incubation of mussels followed by anal- 
yses has been developed as a sensitivity method for 
monitoring chlorohydrocarbons, chlorophenols 
and aromatic chloroethers in watercourses. During 
a four-year application at the Kymijoki River basin 
in Central and Southern Finland, a decreasing 
trend of chlorophenol pollution, appearance of 
chlorocymenes, chlorocymenenes, other chlorohy- 
drocarbons from pulp bleaching and bioaccumula- 
tion of chloroanisoles and chloroveratroles was 
shown. A continuing local polychlorinated bi- 
phenyl pollution was found and its place of origin 
was traced. Use of combined samples in analysis to 
improve the economy of monitoring was applied 
successfully. Toxaphene components and toxic pol- 
ychlorinated dibenzodioxins (PCDD) and poly- 
chlorinated dibenzofurans (PCDF) congeners were 
absent in mussels incubated very near to the efflu- 
ent pipe of the activated sludge treatment plant of 
a kraft pulp mill. (Author’s abstract) 

W89-09950 


DETERMINATION OF ADSORBABLE OR- 
GANIC HALOGENS (AOX) AND THEIR MO- 
LECULAR WEIGHT DISTRIBUTION IN SUR- 
FACE WATER SAMPLES, 

Linkoeping Univ. (Sweden). Dept. of Water and 
Environmental Research. 

B. Wigilius, B. Allard, H. Boren, and A. Grimvall. 
Chemosphere CMSHAP, Vol. 17, No. 10, p 1985- 
1994, 1988. 4 fig, 4 tab, 15 ref. 


Descriptors: *Chlorinated hydrocarbons, *Pollut- 
ant identification, *Organic compounds, *Halo- 
gens, *Surface water, *Sampling, Chemical prop- 
erties, Humic acids, Fractionation, Chromatogra- 
phy, Adsorption, Physicochemeical properties. 


The hypothesis that complexing of chloride ions 
with humic substances may interfere with the anal- 
ysis of adsorbable organic halogens (AOX) in sur- 
face waters was tested and rejected in experiments 
with the radioactive isotope 36Cl. However, the 
recovery of AOX from activated carbon added to 
water samples was strongly pH-dependent and 
thereby statistically correlated to the recovery of 
humic substances. A procedure for determining the 
molecular weight distribution of AOX in surface 
water samples was developed. After preconcentra- 
tion in a rotary evaporator, the sample was frac- 
tionated with a Sephadex G-25 column, and AOX 
were determined for each of the fractions collect- 
ed. A HPLC (HPSEC) column, giving the same 
elution order as the Sephadex column, provided a 
method for calibration of the fractionation. Analy- 
sis of surface waters not affected by industrial 
effluents showed that such waters normally con- 
tained 10-50 micrograms/L of AOX, and that the 
molecular weight distribution of the AOX did not 
differ markedly from that of the aqueous organic 
substances in general. The observed concentrations 
of AOX indicate that there is a large, thus far 
unidentified, source of organohalogen compounds 
in surface water. (Author’s abstract) 

W89-09951 


DETERMINATION, FATE, AND POTENTIAL 
SIGNIFICANCE OF PCBS IN FISH AND SEDI- 
MENT SAMPLES WITH EMPHASIS ON SE- 
LECTED AHH-INDUCING CONGENERS, 
National Fisheries Contaminant Research Center, 
Columbia, MO. 

J. N. Huckins, T. R. Schwartz, J. D. Petty, and L. 
M. Smith. 

Chemosphere CMSHAP, Vol. 17, No. 10, p 1995- 
2016, 1988. 6 fig, 6 tab, 69 ref. 


Descriptors: *Path of pollutants, *Polychlorinated 
biphenyls, *Pollutant identification, *Fate of pol- 
lutants, *Fish populations, *Sediments, Population 
exposure, Organic compounds, Industrial wastes, 
Sampling, Great Lakes. 
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Total polychlorinated biphenyl (PCB) residues, 
non-o,o’-Cl PCBs, and the most AHH-active 
mono-o’-Cl PCB congener were determined in 
Great Lakes fish and sediment samples. Toxic 
3,3’,4,4’-tetrachlorobiphenyl and 2,3,3’,4,4’-pen- 
tachlorobiphenyl were detected in both fish and 
sediments. There appeared to be some reduction in 
the percentage content of the selected AHH-active 
congeners in fish and sediment PCB residues when 
compared to their percentage content in the Aro- 
clor mixtures sus; as sources of contamina- 
tion. The TCDD equivalents (AHH induction po- 
tency normalized to TCDD, times residue concen- 
tration in pg/g) were as high as 666 pg/g in fish. 
The elevated levels of di and br or seen magpie 
relative to tetra and it phenyls in one 
sediment sample suggested that anaerobic reduc- 
tive dechlorination had occurred, as this peak pat- 
tern would not be expected to result from simple 
partitioning. The current data were not adequate 
to confidently predict the aquatic fate of AHH- 
pmoy = ba PCB congeners. (Author’s abstract) 





CHLORINATED INSECTICIDE RESIDUES IN 
TANZANIAN ENVIRONMENT. TANZADRIN, 
Jyvaeskylae Univ. (Finland). Dept. of Chemistry. 
J. Paasivirta, H. Palm, R. Paukku, J. Akhabuhaya, 
and M. Lodenius. 

Chemosphere CMSHAP, Vol. 17, No. 10, p 2055- 
2062, 1988. 4 fig, 2 tab, 13 ref. 


Descriptors: *Insecticides, *Tanzania, *Organic 
pesticides, *Polychlorinated biphenyls, Aquatic 
plants, Sediments, Chlorine, Organic compounds, 
Dieldrin, Tanzadrin. 


Sediment, water, plant, and fish samples in 
Nyumba ya Mungu Reservoir in Tanzania were 
pres ne for organochlorine insecticide residues 

lychlorinated biphenyls (PCBs). PCB was 
= ound ( < 0.5 ng/g in dry weight). Also, the 
levels of other chloroinsecticide residues were low 
(0.1-21 ng/g) except dielderin (4-36 ng/g), and 
especially its photometabolite Tanzadrin (approx. 
10-250 ng/g). Tanzadrin was found to be a product 
of a chlorine-hydrogen exchange at olefinic carbon 
9 of dieldrin and could be prepared by UV-irradia- 
tion of dieldrin in hexane. (Author’s abstract) 
W89-09954 


SURVIVAL AND DETECTION OF BACTERIA 
IN AN AQUATIC ENVIRONMENT, 

Nevada Univ., Las Vegas. Dept. of Biological 
Sciences. 

For primary bibliographic entry see Field 2H. 
W89-09964 


DETECTION OF FECAL COLIFORMS IN 
WATER BY USING (C14)MANNITOL, 
Environmental Protection Aes. Cincinnati, 
OH. Drinking Water Research Di 

D. J. Reasoner, and E. E. Geldreich. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 4, p 907-911, April 1989. 5 
fig, 1 tab, 25 ref. 


Descriptors: *Bioindicators, *Bacterial analysis, 
*Coliforms, *Water quality, Potable water, Recre- 
ational water, Contamination, radioiso- 
topes, Mannitol. 


Interest in rapid bacterial detection methods for 
sanitary indicator bacteria in water prompted a 
study of the use of (U-C14)mannitol to detect fecal 
coliforms (FC). A simple method which used m- 
FC broth, membrane filtration, and two-tempera- 
ture incubation (35C for 2 h followed by 44.5C for 
2.5h) was developed. (U-C14)mannitol was added 
to the medium, and the temperature was raised to 
44.5C after 2 h at 35C. C14-CO2 was collected as 
C14-BaCO3 and assayed by liquid scintillation 
spectroscopy. Correlations were exami be- 
tween FC cell numbers at the start of incubation 
(standard 24-h FC test) and BaCO3 counts per 
minute after 4.5 h. Results indicated that FC num- 
bers ranging from 10 to 210,000 cells could be 
detected in 4.5 h. Within-sample reproducibility at 
all cell concentrations was good, but sample-to- 
sample reproducibility was variable. Comparisons 


95 


between m-FC broth and m-FC broth modified by 
substituting D-mannitol for lactose indicated that 
the standard m-FC broth was the better test 
medium. Results from experiments in which di- 
methyl sulfoxide was used to increase permeability 
ciecon to (U-C14)mannitol indicated no increase in 
Cc 


tions. (Author’s abstract) 
W89-09966 


NATIONAL FIELD EVALUATION OF A DE- 

SUBSTRATE METHOD FOR THE SI- 
MULTANEOUS DETECTION OF TOTAL 
COLIFORMS AND _ ESCHERICHIA COLI 


FROM DRINKING WATER: COMPARISON 
WITH PRESENCE-. TECHNI 


ABSENCE QUES, 
Yale Univ., New Haven, CT. School of Medicine. 
S. C. Edberg, M. J. Allen, and D. B. Smith. 
Applied Environmental Microbiology 
AEMIDF, Vol. 55, No. 4, p 1003-1008, — 1989. 


5 tab, 25 ref. EPA Ccooperative Agreement 
CR811335. 


Descriptors: *Bioindicators, *Drinking water, 
*Water quality, *Bacterial analysis, *Coliforms, 
*Escherichia coli, Autoanalysis Colilert method, 
Fluorescence. 


A defined substrate method was applied to drink- 
ing water to simultaneously enumerate total coli- 
forms and total E. coli directly from samples. After 
incubation at 35C for 24 h, the development of 
yellow in an initially colorless solution was specific 
for total coliforms; fluorescence at 366 nm in the 
same tube(s) or vessel demonstrated the presence 
pe E. coli. No confirmatory or completed 

ere necessary. Known as autoanalysis Colilert 
(AC), this method was constituted as a presence- 
absence test and compared with the methods de- 
scribed in Standard Methods (SM) in the P-A 
format. Seven water utilities representing a wide 
— and hydrological spectrum 
in the evaluation. A total oF 102 3 702 
water samples were analyzed. Of Ag 358 were 
negative in both tests (SM-, and AC-); 302 were 
positive (SM+ and AC+); and 42 were mixed 
(SM+ and AC-, 20; AC+ and SM-, 22). The 
overall agreement rate was 94%. Comparison of 
the SM and AC results by nonparametric statistics 
demonstrated no differences. Heterotrophic plate 
count bacteria exerted no discernible effect on the 
AC test. By subculture, each time the AC test was 
yellow, a total coliform was present; when the test 
was fluorescent, E. coli was isolated. (Author’s 
abstract 


) 
W89-09970 


BIOLOGICAL SURVEILLANCE OF WATER 
QUALITY: 1, A COMPARISON OF MACROIN- 
RA’ SURVEILLANCE METH 


L. C. V. Pinder, M. Ladle, T. Gledhill, J. A. B. 
Bass, and A. M. Matthews. 

Archiv fuer Hydrobio! AHYBA4, Vol. 109, 
No. 2, p 207-226, April 1987. 5 fig, 9 tab, 15 ref. 


Descriptors: *Bioindicators, *Water quality, 
*Streams, *Macroinvertebrates, *Species diversity, 
*Pollution index, Gravel, Alkaline water, Sedi- 
ments, England. 


Spring and autumn samples of macroinvertebrates 

from gravel, soft sediments and the 
ee Ranunculus calcareus, in a southern 
England chalk stream. Various diversity indices 
and pollution indices were applied to the data and 
comparisons made between the different substrata, 
sampling methods and levels of identification of 
invertebrates. The greatest numbers of species was 
found in gravel with kick samples being more 
productive than cores in this respect. The spring 
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series of gravel samples had the advantage that 
fewer sample units were required to produce the 
maximum number of species. The Simpson and 
Shannon-Weaver indices of diversity were affected 
by sample size to a lesser extent than either the 
Margalef or Menhinick index. The Simpson index 
was affected to only a small extent by the level of 
identification. Sample size had little effect on the 
value of the Trent Biotic Index, based on gravel 
samples, but values of the National Water Council 
(NWC) Score and the Chandler Score had a 
marked tendency to increase along with the size of 
the sample. The Average Score per Taxon (ASPT) 
versions of both the NWC and Chandler Scores 
were largely independent of sample size. The 
ASPT version of the NWC Score was closely 
correlated with the total NWC Score, the Chan- 
dler Score and with 3 of the 4 diversity indices in 
the order of ranking of samples. The ASPT ver- 
sion of the Chandler Score did not correlate sig- 
nificantly with any other score or index in this 
respect. Gravel is recommended as the optimum 
biotope for sampling for surveillance purposes, and 
kick samples are preferred to core samples since 
they tend to collect a greater number of species 
and require less equipment. Among the diversity 
indices, the Sim; index has the advantage of 
being relatively independent of size of sample and 
being little affected by the level of identification. 
ASPT based on the NWC system is recommended 
since it is little affected by sample size, is simple to 
calculate and requires a limited degree of taxonom- 
ic expertise. (Author’s abstract) 

W89-09975 


CRITICAL EVALUATION OF THE FATHEAD 
MINNOW 7-DAY STATIC RENEWAL TEST, 
Dow Chemical U.S.A., Midland, MI. Mammalian 
and Environmental Toxicology. 

M. A. Mayes, T. J. Shafer, and M. G. Barron. 
Chemosphere CMSHAF, Vol. 17, No. 11, p 2243- 
2252, 1988. 6 tab, 11 ref. 


Descriptors: *Chlorinated hydrocarbons, *Bioindi- 
cators, *Water pollution effects, *Testing proce- 
dures, *Pollutants, *Organic compounds, *Toxici- 
ty, *Fathead minnows, Larvae, Dichlorophenol, 
Dichlorobenzene. 


The practicality and reproducibility of the 7-day 
fathead minnow static renewal test was evaluated 
with 3 preliminary control tests with no chemicals, 
four tests with 2,4-dichlorophenol (DCP), and one 
test with 1,4-dichlorobenzene (DCB). Overall 
growth of fish in control tests averaged 0.430 +or- 
0.128 mg/fish (range 0.235-0.747 mg), and survival 
averaged 92.7%. Seven-day tests with DCP indi- 
cated the maximum acceptable toxicant concentra- 
tion (MATC) was 3.48 mg/l, compared to a stand- 
ard 32-day embryo-larval test MATC of 0.795 mg/ 
1. A 7-day test with DCB indicated the MATC was 
2.85 mg/l, com to a standard 32-day embryo- 
larval test MATC of 0.763 mg/1. A large variation 
in average fish weight was observed between repli- 
cate tanks and replicate tests. Results indicate that 
the 7-day test may not provide as sensitive a meas- 
ure of chronic toxicity as the 32-day embryo-larval 
test. Further, the prescribed testing and weighing 
methodology makes the 7-day test quite labor in- 
tensive, which minimizes the advantage of the 
test’s short duration. (Author’s abstract) 
W89-09997 


SURFACE-ENHANCED RESONANCE RAMAN 
SPECTROSCOPY AS AN ANCILLARY HIGH- 
PERFORMANCE LIQUID CHROMATOGRA- 
PHY DETECTOR FOR NITROPHENOL COM- 
POUNDS, 

Nebraska Univ.-Lincoln. Dept. of Chemistry. 

F. Ni, L. Thomas, and T. M. Cotton. 

Analytical Chemistry ANCHAM, Vol. 61, No. 8, 
p 888-894, 1989. 7 fig, 1 tab, 49 ref. NIH grant 
GM35108-5 and NIEHS Career Development 
Award ES00169. 


Descriptors: *Pollutant identification, *Phenols, 
*Dinitrophenol, *Dinitrocresol, *Chromatogra- 
phy, *Toxic wastes, *Spectroscopy, Liquid chro- 
matography, Nitrophenol, Raman spectroscopy, 
SERRS spectroscopy. 


The potential application of surface-enhanced reso- 
nance Raman scattering (SERRS) spectroscopy as 
an off-line secondary detector for high orm- 
ance liquid chromatography (HPLC) was evaluat- 
ed. Four nitrophenol compounds, 2-nitrophenol, 4- 
nitrophenol, 2,4-dinitrophenol, and 4,6-dinitrocre- 
sol were separated by isocratic reverse-phase 
HPLC and monitored with a conventional UV 
detector. Resonance Raman and SERRS spectros- 
copy were next used to provide the required speci- 
ficity for distin, ing the nitrophenol com- 
pounds. The SERRS detection limit for both 2- 
nitrophenol and 4-nitrophenol was calculated to be 
14 ppb and that for 2,4-dinitrophenol and 4,6- 
dinitrocresol was estimated to lie near the parts- 
per-billion level as well. This detection limit is 2-3 
orders of magnitude lower than that obtained by 
resonance Raman spectroscopy. In addition, each 
fraction obtained by HPLC separation of a mixture 
of nitrophenols provides a definitive SERR spec- 
trum that can serve as a fingerprint to identify 
individual compounds. (Author’s abstract) 
W89-10000 


TRACE ANALYSIS OF IRON IN ENVIRON- 
MENTAL WATER AND SNOW SAMPLES 
FROM POLAND, 

Warsaw Univ. (Poland). Dept. of Chemistry. 

J. Golimowski. 

Analytical Letters ANALBP, Vol. 22, No. 2, p 
481-492, February 1989. 3 fig, 1 tab, 12 ref. 


Descriptors: *Water analysis, *Chemical analysis, 
*Iron, *Snow, *Wastewater analysis, Trace levels, 
Voltammetry, Poland. 


A voltammetric method for the determination of 
Fe at a detection limit of 4 microgram/I is de- 
scribed, using the catalytic current of the reduction 
of the Fe(IIi)-triethanolamine (TEA) complex in 
the presence of bromate ions. The determination 
was performed at a mercury hanging drop elec- 
trode without preconcentration, using the TEA 
alkaline solution as a supporting electrolyte and the 
differential pulse technique. A peak current for the 
Fe(III)-TEA catalytic reduction was observed at a 
potential of -1.0 V (Ag/AgCl) saturated electrode). 
The influence of TEA, BrO3 and NaOH concen- 
trations on the peak height was studied. A 100-fold 
excess of Mn and a 50-fold excess of Cr(VI) and 
Zn did not interfere in the determination. This 
method allows the rapid determination of iron in 
water samples and can be applied also to other 
substances such as snow and wastewater samples. 
Other metals present in natural samples do not 
disturb the determination, and the complex agent 
DTPA permits the iron determination in sea water 
and other samples containing magnesium, such as 
lants. (Sand-PTT) 
89-10001 


IN SITU RIVER 
BIOACCUMULATION 
FIS) 


JURE VESSEL FOR 
STUDIES OF JUVE- 


NILE FISH, 

New York State Dept. of Environmental Conser- 
vation, Albany. 

P. A. Jones, and R. J. Sloan. 

Environmental Toxicology and ey ae! 
ETOCDK, Vol. 8, No. 2, p 151-155, 1989. 3 fig, 2 
tab, 14 ref. EPA grant C361 167-01. 


Descriptors: *In situ tests, *Bioassay, ‘*Fish, 

*Bioaccumulation, Fathead minnows, Field tests, 

Population exposure, Hudson River, Stress, Fish 

— facilities, Performance evaluation, New 
ork. 


A large-volume, easily handled exposure vessel for 
holding juvenile fish during bioaccumulation stud- 
ies of water-borne contaminants was designed and 
tested in the Hudson River in New York. The 
exposure vessel, which has a 20-1 capacity and can 
hold 250-350 juvenile fish for tests, minimized the 
stress to the fish and allowed representative con- 
taminant accumulation during time-series subsam- 
pling and long-term in situ exposure. A total of 
3,500 juvenile fathead minnows (Pimephales 
melas) were introduced into the river “tiside Fd 
vessels over a 6-month study period; 3,325 individ- 
uals were recovered. (Rochester-PTT) 

W89-10008 


EVALUATION OF BIOASSAYS FOR DESIGN- 
ING SEDIMENT CLEANUP 


STRATEGIES AT 
A WOOD TREATMENT 
Westat, Inc., Rockville, MD. Research Div. 
L. A. Athey, J. M. Thomas, W. E. Miller, and J. 
Q. Word 
Environmental Toxicology Chemistry 
ETOCDK, Vol. 8, No. 3, BY 3.250, 1989. 3 3 
tab, 7 ref. DOE Contract DE-AC06-76RLO 1830. 


Descriptors: *Sediment contamination, *Bioassay, 
*Cleanup operations, *Industrial wastes, *Wood 
wastes, Comparison studies, Daphnia, Microtox, 
Infrared spectroscopy, Decision making, Pollutant 
identification, Chemical analysis, Performance 
evaluation, Mississippi. 


Standard bioassays were studied to evaluate their 
utility in guiding remedial action decisions at sites 
contaminated with wood treatment operation 
wastes. The toxicities of sediment, sediment elutri- 
ate, and whole water samples collected from a 
creek adjacent to a wood treatment site in Missis- 
sippi were estimated using six bioassays and com- 
pared with estimated concentrations of creosote 
ste Uy Lene Gpuenaeny. 4 Oe Gates 
ies by y. ys, 
Daphnia and Sisto wane ces sensitive to the 
contaminants from the wood treatment operation. 
Based on an analysis of these samples, chemical 
analysis alone is insufficient to guide cleanup deci- 
sions, but bioassays alone can provide usable guid- 
ance, especially if more than one contaminant is 
present. (Author’s abstract) 
W89-10014 


USE OF NS ee 


ICITY SYNDROMES IN FISH: PART 3. POLAR 
NARCOTICS, 


American Scientific International, Duluth, MN. 

S. P. eee t R. Henry, G. J. Niemi, R. W. 
Carlson, and V. M. Snarski. 

Environmental Toxicology and wry my 
ep Vol. 8, No. 3, p 247-261, 1989. 4 fig, 5 
tab, 41 re! 


Descriptors: *Bioindicators, *Toxic wastes, *Pol- 
lutant identification, *Water llution effects, 
*Narcotics, *Fish, *Neurological effects, *Toxici- 
ty, Phenols, Anilines, Tissue analysis, Blood, Car- 
diovascular effects, Principal component analysis, 
Classification, Physiology. 


hysiological responses of sang trout to 
oa ly lethal aqueous concentrations of the sus- 
pected polar narcotics —* 2,4-dimethylphenol, 
aniline, 2-chloroaniline, and 4-chloroaniline were 
examined. Visible signs of intonication included 
tremors that progressed to whole-or, clonic 
seizures, followed by general depression and respi- 
ratory-cardiovascular collapse. Tremors and sei- 
zures usually were initiated with coughs. The most 
striking changes in the respiratory-cardiovascular 
parameters of all five toxicants included elevated 
cough frequency (coincident with seizures), venti- 
lation frequency and hematocrit, and depressed gill 
oxygen uptake efficiency, arterial pH, total arterial 
oxygen, and total arterial carbon dioxide. The 
physiological responses noted were attributed to 
the initial muscular activity associated with sei- 
zures Using 2 by resp col- 
a henol as a model ¢ compound, these 
fects were found to be reversible when intoxicat- 
ed fish were exposed to chemical-free water. Prin- 
pe components — of the physiological re- 
mses demonstrated that the 11 monitored varia- 
b les were highly correlated. Responses within each 
toxicant-exposure group were distinct from those 
of the control ——. response data sets for the 
suspected “ae narcotics (N = 20 fish) were com- 
bined with four fish acute toxicity syndromes 
(FATS, N = 32 fish); (respiratory uncoupler syn- 
drome, respiratory irritant syndrome, acetylcholin- 
esterase inhibitor syndrome, and 
drome), and assessed using discriminant function 
analysis. All 52 trout could be correctly classified 
into their respective FATS. As a result, two sepa- 
rate narcosis FATS, narcosis type I (previous 
work) and narcosis type II (this study), were de- 








fined. Identification of a narcosis type II syndrome 
supports the concept of developing quantitative 
structure-activity relationship models for polar 
narcotics in fish. (Author’s abstract) 

W89-10016 


DETERMINATION OF SOME ADDITIONAL 
TRACE ELEMENTS IN CERTIFIED ST. 


ARD REFERENCE MATERIALS (SOILS, 
SLUDGES, SEDIMENT) BY ICP-EMISSION 
SPECTROMETRY, 

Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.). 
Inst. fuer Oekologische Chemie. 

P. Schramel. 


Fresenius’ Zeitschrift fuer Analytische Chemie, 
Vol. 333, _ 3, p 203-210, February 1989. 9 fig, 10 
tab, 19 ref. 


Descriptors: *Water analysis, *Chemical analysis, 
*Heavy metals, *Standards, Soils, Sludge, Sedi- 
ments, Emission spectrometry, Silver, Gold, 
Boron, Barium, Beryllium, Cobalt, Lithium, Mo- 
lybdenum, Sodium, Phosphorus, Platinum, Sulfur. 


The concentrations of some elements, such as Ag, 
Au, B, Ba, Be, Co, Li, Mo, Na, P, Pt, and S in 
some standard reference materials (SRMs) were 
determined using high-resolution inductively-cou- 
pled-plasma (ICP)-emission spectroscopy. The ma- 
terials used were three soils and three sludges from 
the Community Bureau of Reference, European 
Communities, and one sediment from National 
Bureau of Standards, U.S.A. The aqua regia-solu- 
ble and the total content using HF-treatment were 
determined. The mean values of six independent 
measurements are presented for each material and 
for each decomposition method (certification con- 
ditions). The quantitative determination of Au and 
Pt was not possible due to severe spectroscopic 
interferences, which could not be eliminated. In 
addition to the concentration values, the detection 
limits and limits of determination for each element 
in the investigated matrices are given. For compar- 
ison and for testing the validity of the decomposi- 
tion procedures, certified elements like Cd, Cu, Ni, 
and Zn were analyzed also in all the samples. 
(Author’s abstract) 

W89-10025 


GENE PROBES AS A TOOL FOR THE DETEC- 
TION OF SPECIFIC GENOMES IN THE ENVI- 
RONMENT, 
Environmental Protection Agency, Gulf Breeze, 
FL. Gulf Breeze Environmental Research Lab. 
wa primary bibliographic entry see Field 7B. 

- 10044 


EVALUATION OF THE SCREENING LEVEL 

CONCENTRATION APPROACH FOR VALI- 

DATION OF SEDIMENT QUALITY CRITERIA 

FOR FRESHWATER AND SALTWATER ECO- 
STEMS, 

Battelle Ocean Sciences, Duxbury, MA. 

J. M. Neff, B. W. Cornaby, R. M- Vaga, T.C. 

Gulbransen, and J. A. Scanlon. 

IN: Aquatic Toxicology and Hazard Assessment: 

10th Volume. American Society for Testing and 

Materials, Philadelphia, PA. 1988. p 115-127, 3 tab, 

3 fig, 15 ref. EPA contract No. 68-01-6986. 


Descriptors: *Bioindicators, *Tolerance, *Moni- 
toring, *Benthic fauna, *Toxicity, *Aquatic ani- 
mals, *Pesticides, Pesticide toxicity, Polychlorinat- 
ed biphenyls, DDT, Dieldrin, Chlordane, H 
chlor epoxide, Naphthalene, yoy juo- 
ranthene, Benz(a)anthracene, 

Benzo(a)pyrene, Benthic fauna, Screenin; eee 
Concentration (SLC), Statistical Pras Tequen- 
cy distribution, Linear interpolation, Sediments. 


The Screening Level Concentration (SLC) » 4 
proach uses field data on the cooccurrence 

sediments of benthic infaunal invertebrates and dif. 
ferent concentrations of the nonpolar organic con- 
taminant of interest. This method is designed to 
estimate the highest concentration of a particular 
nonpolar organic contaminant in sediments that 
can be tolerated by approximately 95% of benthic 
infauna. In order to calculate the concentration the 
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normalized organic carbon concentration in the 
sediments was plotted verses the cumulative fre- 
quency of the cooccurrences for each species 
present at 20 or more of the stations sampled. A 
cumulative frequency distribution was then con- 
structed and the Sth percentile of that distribution 
was calculated by linear interpolation between the 
two nearest quantiles. This interpolated value was 
designated as the Screening Level Concentration 
(SLC) of the contaminant. SLCs were calculated 
for total PCBs, DDT, dieldrin, chlordane, and 
heptachlor epoxide in freshwater sediments, and 
for total PCBs, DDT, naphthalene, phenanthrene, 
fluoranthene, benz(a anthracene, chrysene, pyrene, 
and benzo(a)pyrene in saltwater sediments. The 
reasons for the differences found between salt- 
water and freshwater sediment results may be due 
to differences in the (1) range and distribution of 
values of organi concentrations; (2) rela- 
tive sensitivity of the freshwater and saltwater 
benthic infauna; and (3) solubility of the nonpolar 
organic contaminants in freshwater and saltwater. 
Given a large enough data base the approach can 
provide a conservative estimate of the hi con- 
centration that 95% of the benthic infauna can 
tolerate in sediments. (See also W89-10042) 
(White-Reimer-PTT) 

W89-10051 


INTERSTITIAL WATER SAMPLING IN ECO- 
TOXICOLOGICAL TESTING: PARTITIONING 
OF A CATIONIC SURFACTANT, 

Procter and Gamble Co., Cincinnati, OH. Ivory- 
dale Technical Center. 

For primary bibliographic entry see Field 5B. 
W89-10053 


BIOMONITORING AS AN INTEGRAL PART 
OF THE NPDES PERMITTING PROCESS: A 
CASE STUDY, 
South Carolina State Dept. of Health and Environ- 
mental Control, Columbia. Bureau of Water Pollu- 
tion Control. 
J. M. Marcus, G. R. Swearingen, and G. I. Scott. 
IN: Aquatic Toxicology and Hazard Assessment 
10th Volume. American Society for Testing 
Materials, a PA. 1988. p 161-176, 3 
4 fig, 17 ref. 


t: 
and 
tab 


Descriptors: *Toxicology, *Bioindicators, *Moni- 
toring, *Water pollution prevention, *Pollutant 
identification, *Permits, *Toxicity, National Pol- 
lutant Discharge Elimination System, Case studies, 


Benthic animals, Aquatic animals. 


A case study of integration of extensive a 
toring into the National Pollutant Discharge Elimi- 
nation System ae permit of a syn 
chemical manuf: ae firm in South rhe 
to meet the objectives of the Clean Water Act 
is ae NPDES monitoring requirements for 
specific chemicals and quarterly toxicity tests (My- 
sidopsis bahia) failed to predict severe water qual- 
ity degradation in a small estuarine receiving 
stream. This severe disturbance was documented 
through benthic macroinvertebrate assessments 
and sediment elutriate bioassays. Additionally, 
chemical testing revealed the presence of a myriad 
of toxic, carcinogenic, and other organic chemicals 
in sediments and oyster tissue in the receiving 
stream and in outlying public shellfishing areas. 
Implementation of monthly oyster-larvae emo 
says, annual benthic macroinvertebrate community 
structure assessments, annual oyster recruitment/ 
settlement assessments, and continuation of the 
mysid shrimp bioassays as NPDES permit require- 
ments resulted in a comprehensive tool for actual 
determination of effluent toxicity as well as for 
guiding the in-facility reduction of toxicity. This 
comprehensive approach of laboratory toxicity 
testing of effluents and field aueden ¢ of benthic 
macroinvertebrate communities provides a meas- 
ure for assessing chronic or cumulative effects of 
complex effluents on aquatic communities, espe- 
cially when those effluents are highly variable due 
to batch manufacturing processes. (See also W89- 
10042) (Author’s abstract) 
W89-10055 


ENVIRONMENTAL IEGRA- 
DATION OF TOXICITY IN COMPLEX EF- 
FLUENTS: LABORATORY SIMULATIONS OF 
FIELD CONDITIONS, 

Battelle Columbus Div., OH. 

G. M. Degraeve, W. H. Clement, M. F. Arthur, R. 
B. Gillespie, and G. K. O’B: 

IN: Aquatic Toxicology poor Hazard Assessment: 
10th Volume. American Society for Testing 
Materials, Philadelphia, PA. 1988. p 177-189, 7 tab, 
3 fig, 13 ref. EPA contract 811703-01-0. 


Descriptors: *Toxicology, *Toxic wastes, *Toxici- 

ty, Monitoring, Water pollution prevention, Water 
quality control, Dic’ Per- 
sistence, National Pollutant Discharge Elimination 
System, Prediction, 


Microtox, Effluents. 
ln cates 0 Gites hitmen aeieh es ant 
tor the persistence or of toxicity in 
complex effluent/receiving water, initial studies 
were made with the toxicant 2,4-dichlorophenol 
cuscentp, dikes Manmade enter teateiiondies 
the 


persistence. Following 
Guotiuatoan af tub Gea aide es ae ae 
effluents, the laboratory unit was field-validated 
using chlorine in Mississippi River water in the 
field and in the laboratory. This simple laboratory 
method can be used to predict the persistence of 
effluent toxicity in natural recei waters. Ulti- 
mately, one may be able to model effluent toxicity 
behavior in natural systems by tracking toxicity 
the laboratory, which could result 
sheumsdiaies asideieaedertaaets 
the National Pollutant Discharge Elimination 
System permitting process. (See also W89-10042) 
(Author’s abstract) 
W89-10056 


REVIEW OF INTERLABORATORY AND IN- 


w. J. Rue. J. A. Fava, and D. R. Grothe. 
IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. American Society for Testing and 
——- PA. 1988. p 190-203, 8 tab, 
1 19 


*Toxicity, 
Bi 


yeen, Lal Aquatic ani 
mals, Effluents, Daphnia, Fish, Rainbow trout, Mi- 
crotox. 


Reet ee eae ae ee ene 
po ree literature — through April 
1985), the intralaboratory and pre- 
chien of client tadhiite 00 sasthadn wen evaluat- 
ed. Most of the inter and in studies 
obtained 


values for 141 effluents for which interlaboratory 
data were available, 81.6% had coefficients of vari- 
ation less than or equal to 40%, and 74.5% had 
coefficients of variation equal to or less than 30%. 
For 46 effluents for which in’ 

were available, 89.2% had coefficients of 
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Group 5A—Identification Of Pollutants 


effluent acute toxicity test methods and priority 
pollutant chemical methods indicate that they are 
generally within the same range. However, it is 
important to recognize that the levels of precision 
presented above may not be representative of all 
effluent acute or chronic toxicity test methods and 
complex chemical mixtures. Although there is 
some data on the precision of chronic toxicity 
testing with effluents, the data base is small. (See 
also W89-10042) (White-Reimer-PTT) 

W89-10057 


PROTOCOL FOR THE IDENTIFICATION OF 
TOXIC FRACTIONS IN _ INDUSTRIAL 
WASTEWATER EFFLUENTS, 

Tel-Aviv Univ. (Israel). Inst. for Nature Preserva- 
tion Research. 

A. Gasith, K. M. Jop, K. L. Dickson, T. F. 
Parkerton, and S. A. Kaczmarek. 

IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. American Society for Testing and 
Materials, Philadelphia, PA. 1988. p 204-215, 2 tab, 
2 fig, 15 ref. 


Descriptors: *Toxicology, *Toxicity, *Testing pro- 
cedures, *Monitoring, *Pollutant identification, Ef- 
fluents, Daphnia, Chemical properties, Chromium, 
Naphthenic acids, Toxic fraction identification 
protocol, Fractionation, Filtration, Aeration, Acti- 
vated carbon, Cation exchange, Anion exchange. 


A toxic fraction identification protocol (TFIP) was 
developed to identify the fraction(s) of a complex 
wastewater effluent contributing to toxicity. The 
TFIP is based on sequential physical/chemical 
fractionations of the effluent with associated toxici- 
ty testing using the aquatic invertebrate test orga- 
nism Daphnia. Fractionation treatments used in the 
TFIP include filtration, aeration, activated carbon, 
and cation and anion exchange treatments. Before 
and after each treatment, acute toxicity tests are 
conducted to determine the efficacy of the treat- 
ments in removing toxicity. Selected chemical 
analyses are used along with toxicity test results to 
identify the toxic fraction(s) in the wastewater. 
The TFIP can determine whether or not the toxic- 
ity is associated with filterable solids, volatile and/ 
or biodegradable organics, carbon adsorbable com- 
pounds, cationic or anionic inorganic constituents, 
and charged organic compounds. The TFIP was 
developed using six industrial effluents possessing a 
diversity of chemical constituents. It was validated 
using a nontoxic industrial effluent spiked with 
hexavalent chromium and naphthenic acids. (See 
also W89-10042) (Author’s abstract) 

W89-10058 


IMPLICATIONS OF MOLECULAR SPECIA- 
TION AND TOPOLOGY OF ENVIRONMEN- 
TAL METALS: UPTAKE MECHANISMS AND 
TOXICITY OF ORGANOTINS, 

National Bureau of Standards (MSE), Gaithers- 
burg, MD. Ceramics Chemistry and Bioprocesses 
Group. 

F. E. Brinckman, G. J. Olson, W. R. Blair, and E. 
J. Parks. 

IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. American Society for Testing and 
Materials, Philadelphia, PA. 1988. p 219-232, 3 tab, 
5 fig, 34 ref. 


Descriptors: *Heavy metals, *Pesticides, *Specia- 
tion, *Toxicity, *Testing procedures, Ecological 
effects, Environmental effects, *Path of pollutants, 
*Bioaccumulation, Organotins, Optical imaging, 
Bacteria, Microorganisms, Tin, Flavonol, Metals, 
Heavy metals, Trace metals, Fluorescence. 


Using estimates of molecular total surface area 
with experimental data predictions of environmen- 
tal fate and effect parameters were derived from 
quantitative structure-activity relationships of 
metal-organic compounds. Using organotins as an 
example a simple linear free-energy relationship 
with total surface area is demonstrated to be appli- 
cable to aqueous solubility, chromatographic reten- 
tivity, octanol-water partition coefficients and bac- 
terial uptake, and aquatic toxicity. A new measure- 
ment methodology providing nondestructive opti- 
cal imaging in vivo of tin employing a fluorescent, 
tin-specific ligand (3-hydroxyflavone) is used to 


evaluate a likely mechanism of uptake for triorgan- 
otins on cells. The results with tin and flavonol 
show that fluorescent metal ligands have the po- 
tential to be used to monitor accumulation of 
metals by microorganisms. Apparently cell-bound 
tin is still available for interaction with flavonol 
since cells that accumulated tin and were subse- 
quently treated with flavonol fluoresced blue. 
These results provide insight into the mode of 
bacterial uptake of organotins. Microorganisms in 
Chesapeake Bay water samples were found to de- 
—_ tributyltin to monobutyltin and dibutyltin 

pecies, especially when supplied with nutrients. 
(Gee also W89-10042) (White-Reimer-PTT) 
W89-10059 


FIELD UTILIZATION OF CLINICAL MEAS- 
URES FOR THE ASSESSMENT OF XENOBIO- 
TIC STRESS IN AQUATIC ORGANISMS, 
Procter and Gamble Co., Cincinnati, OH. Ivory- 
dale Technical Center. 

For primary bibliographic entry see Field 5C. 
W89-10064 


UNINDUCED RAT LIVER MICROSOMES AS 
A METABOLIC ACTIVATION SYSTEM FOR 
THE FROG EMBRYO TERATOGENESIS 
ASSAY-XENOPUS (FETAX), 

ee State Univ., Stillwater. Dept. of Zoolo- 


i A. Bantle, and D. A. Dawson. 

IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. American Society for Testing and 
Materials, Philadelphia, PA. 1988. p 316-326, 2 tab, 
5 fig, 17 ref. Oklahoma State University Center for 
Water Research and Reproductive Hazards in the 
Workplace Grant No. 15-30 from the March of 
Dimes Birth Defects Foundation. 


Descriptors: *Toxicology, *Toxicity, *Bioassay, 
*Monitoring, *Teratogenesis, Amphibians, Frogs, 
Testing procedures, Xenopus, Physiological ecolo- 
gy, In vitro tests. 


Current validation studies of FETAX (Frog 
Embryo Teratogenesis Assay-Xenopus) suggest 
that fewer than 15% of test compounds will prove 
to be false negatives or positives in the in vitro 
teratogenesis screening assay. A metabolic activa- 
tion system has been developed that employs unin- 
duced rat liver microsomes to convert proterato- 
gens, thus reducing the number of potential false 
negatives. Microsomes were prepared by homog- 
enizing livers and centrifuging the homogenate 
first at 600 and then at 9000 x g avg. The superna- 
tant from these centrifugations was then centri- 
fuged twice at 120,000 x g avg. By not inducing 
the rat liver with Aroclor 1254, toxicity from 
Aroclor metabolites was avoided. Xenopus blastu- 
lae were exposed to different concentrations of 
cyclophosphamide together with the microsomes, 
generating system, and antibiotics for a period of 
96 hr. Activation reduced the 96 hr LCS50 by 4-fold 
from greater than 11.0 to 2.8 mg/ml. The ECSO 
malformation was reduced 3.4-fold from 6.8 to 2 
mg/ml. The severity of malformation was also 
increased by activation. Activation of cyclophos- 
phamide also caused a decrease in growth. Unin- 
duced rat liver microsomes can be used as an 
acceptable in vitro metabolic activation system for 
FETAX. (See also W89-10042) (Author’s abstract) 
W89- 10066 


APPROACH FOR INTEGRATION OF TOXI- 
COLOGICAL DATA, 

Corvallis Environmental Research Lab., OR. 

For primary bibliographic entry see Field 7C. 
W89-10068 


FIELD VERIFICATION OF MULTISPECIES 
MICROCOSMS OF MARINE MACROINVER- 
TEBRATES, 

Florida State Univ., Tallahassee. Center for Aquat- 
ic Research and Resource Management. 

R. J. Livingston. 

IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. American Society for Testing and 
Materials, Philadelphia, PA. 1988. p 369-383, 10 fig, 
8 ref. EPA contract CR 810292-01-0. 


Descriptors: *Toxicology, *Toxicity, *Bioassay, 
*Water pollution effects, *Bioindicators, *Ma- 
croinvertebrates, Apalachicola Bay, Marine ani- 
mals, Estuaries, Testing procedures, Prediction, 
Aquatic habitats, Aquatic populations, Fluid tests, 
Florida. 


A five-year study was carried cut to determine the 
feasibility of using multispecies microcosms of in- 
faunal macroinvertebrates to predict the responses 
of estuarine systems to toxic substances. Experi- 
ments carried out in the Apalachicola Bay system 
in Florida demonstrated that infaunal macroinver- 
tebrates can be established for short periods (five 
to six weeks) and that the microcosms can be used 
to simulate certain features of natural field assem- 
blages. Water quality in the microcosms essentially 
paralleled that in the field although variation of 
certain water features and sediment characteristics 
was noted. These laboratory artifacts were appar- 
ently caused by the isolation of the microcosms 
from natural phenomena of the estuarine environ- 
ment that were not replicable in the laboratory. 
Physical habitat features and biological responses 
in the study area were extremely complex and 
highly variable in time and space. Factors such as 
water and sediment quality, predator-prey relation- 
ships, recruitment, and dominance relationships 
among infaunal populations, influenced the com- 
munity structure of benthic organisms in the labo- 
ratory and the field. The relative influence of 
physical and biological factors varied considerably 
between habitats and through time. Consequently, 
the extent to which the laboratory microcosms 
paralleled field conditions depended to a consider- 
able degree on the time of testing and dominance/ 
recruitment features of the system in the source 
area. Species richness in the laboratory micro- 
cosms appeared to be a good indicator of field 
conditions. (See also Ws89.10042) (Author’s ab- 
stract) 

'W89-10070 


EVALUATION OF THE INDICATOR SPECIES 
PROCEDURE FOR DERIVING SITE-SPECIFIC 
WATER QUALITY CRITERIA FOR ZINC, 
North Texas State Univ., Denton. Inst. of Applied 
Sciences. 

T. F. Parkerton, S. M. Stewart, K. K. Dickson, J. 
H. Rodgers, and F. Y. Saleh. 

IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. American Society for Testing and 
Materials, Philadelphia, PA. 1988. p 423-435, 5 tab, 
34 ref. 


Descriptors: *Toxicity, *Bioassay, *Water pollu- 
tion effects, *Toxicology, *Zinc, *Bioindicators, 
Fish, Daphnia, Pimephales promelas, Trinity 
River, Texas. 


In order to evaluate the indicator species proce- 
dure, a case study was conducted with zinc using 
the Trinity River near Denton, Texas. Acute and 
chronic toxicity tests were performed with Pime- 
phales promelas and Daphnia pulex in both natural 
river and reference waters. Toxicity results were 
expressed as a function of both total and soluble 
metal. An acute water effects ratio was used to 
calculate the site-specific criterion maximum con- 
centration. The site-specific value showed excel- 
lent agreement with the national water quality 
criterion adjusted for the site water hardness when 
based on total zinc. These findings were altered 
when toxicity results from a different reference 
water were used in calculations, but were unaffect- 
ed if the test organisms were not acclimated in site 
water prior to testing. Three different methods 
were used to calculate the site-specific criterion 
continuous concentration, which was found to be 
up to four times lower than the national criterion. 
Toxicological differences observed between lab 
and site waters were reduced when expressed in 
terms of mean soluble metal. Additional experi- 
ments demonstrated that particulate zinc was not 
biologically available under test conditions and 
that soluble zinc may vary in its toxicity. The data 
also suggest that kinetic factors influence zinc tox- 
icity. (See also W89-10042) (Author’s abstract) 
W89-10073 





DRILLING FLUID BIOASSAYS USING PACIF- 
IC OCEAN MYSID SHRIMP, ACANTHOMY- 
SIS SCULPTA, A PRELIMINARY INTRODUC- 
TION, 

CRL Environmental, Ventura, 


CA. 
For primary bibliographic entry see Field 5C. 
W89-10075 


IN VITRO CYTOTOXICITY OF POLYCHLORI- 
NATED BIPHENYLS (PCBS) AND TOLUENES 
TO CULTURED BLUEGILL SUNFISH BF-2 


CELLS, 

Rockefeller Univ., New York. Lab. Animal Re- 
search Center. 

For primary bibliographic entry see Field SC. 
W89-10076 


METHOD FOR EVALUATING EFFECTS OF 
TOXIC CHEMICALS ON FISH GROWTH 
TES. 


Shell Research Ltd., Sittingbourne (England). 
For primary bibliographic entry see Field 5C. 
W89-10077 


HOW CLEAN IS CLEAN A USE OF HAZARD 
ASSESSMENT IN GROUNDWATER FOR 
EVALUATION OF AN APPROPRIATE FORM- 
ALDEHYDE SPILL REMEDIAL ACTION END- 
POINT, 

Monsanto Environmental Sciences Center, St. 
Louis, MO. 

For eo bibliographic entry see Field 5B. 
Wws9-1 


EVALUATION OF APPROPRIATE EXPRES- 
SIONS OF TOXICITY IN AQUATIC PLANT 
BIOASSAYS AS DEMONSTRATED BY THE 

+ OF ATRAZINE ON ALGAE AND 
D 


ICKWEED, 
Pirnie (Malcoim), Inc., White Plains, NY. 
J. S. Hughes, M. M. Alexander, and K. Balu. 
IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. American Society for Testing and 
Materials, Philadelphia, PA. 1988. p 531-547, 2 tab, 
4 fig, 34 ref. 


Descriptors: *Toxicology, *Herbicides, *Toxicity, 
*Bioassay, *Bioindicators, *Testing procedures, 
*Water pollution effects, *Pesticides, *Algae, 
*Aquatic plants, Atrazine, Duckweed, Anabaena 
flos-aquae, Navicula pelliculosa, Dunaliella tertio- 
lecta, Statistical analyses. 


The toxicity of the herbicide atrazine to a variety 
of aquatic plant species was determined using the 
five-day ECSO, the five-day no-observed effect 
concentration (NOEC), and the phytostatic and 
phytocidal concentrations. Tests were conducted 
with two freshwater algae (Anabaena flos-aquae 
and Navicula pelliculosa), a marine alga (Duna- 
liella tertiolecta), and a freshwater vascular plant, 
Lemna gibba (duckweed). The test procedure con- 
sists of a five-day exposure phase followed by a 
nine-day recovery phase, with standing crop as the 
measure of effect on growth. The log of concentra- 
tion was plotted against percent inhibition to deter- 
mine the five-day ECSO values. The line of best fit, 
the concentration corresponding to 50% inhibition, 
and the associated 95% confidence interval for this 
predicted value were determined by ‘inverse esti- 
mation’ linear regression. Of the four endpoints, 
the no-observed effect concentration is the most 
conservative and is also the most sensitive to the 
experimental design and statistical procedures 
used. A 50% reduction in population growth 
(ECSO0) is also conservative and is an acceptable 
parameter for a screening test. However, determi- 
nation of the ECS50 alone does not indicate the 
lethality of the test material or the recovery poten- 
tial of the test species. Due to environmental sig- 
nificance and statistical considerations, the phytos- 
tatic and phytocidal concentrations are recom- 
mended as the primary responses. If substantial 
inhibition is observed from a four-or five day expo- 
sure to the test material, a recovery phase should 
be conducted and the phytostatic and phytocidal 
concentrations determined. (See also W89-10042) 
(White-Reimer-PTT) 

W89-10083 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


SHORT-TERM CHRONIC TOXICITY TEST 
USING DAPHNIA MAGN. 
Environmental Protection Agency, 
OH. Aquatic Biology Section. 

P. A. Lewis, and W. B. Horning. 

IN: Aquatic Toxicology and Assessment: 
10th Volume. American Society for Testing and 
—- Philadelphia, PA. 1988. p 548-555, 2 tab, 
16 ref. 


Cinci 


Descriptors: *Toxicity, *Bioassay, *Bioindicators, 
*Water pollution effects, *Toxicology, *Testing 
procedures, *Daphnia, Crustaceans, Sodium pen- 
tachlorophenate, Laboratory animals, Culturing 
techniques. 


A test method was developed in response to o 
need for a short-term chronic cladoceran test de- 
signed to fit into the normal work week and reduce 
the amount of weekend work. The test consisted of 
using ten-day-old Daphnia magna in a seven-day 
short-term chronic toxicity test instead of the Cer- 
iodaphnia short-term test. The test was started on 
Friday so that weekend work was limited to feed- 
ing. Five tests, using sodium pentachlorophenate, 
conducted during the development of the method 
gave test results similar to those previously report- 
ed for Daphnia magna chronic tests and compara- 
ble to Ceriodaphnia short-term tests conducted at 
the U.S. Environmental Monitoring and Support 
Laboratory, Cincinnati. The er on = using 
D. magna as an alternate to Ceriodap include: 
(1) they are much better known both taxonomical- 
ly and ecologically because of their long use as test 
organisms; (2) they are much easier to handle and 
counting of the neonates is much faster; (3) cultur- 
ing and testing methods are better defined; (4) food 
requirements are better understood; (5) test media 
need not be changed daily; and (6) the test can be 
conducted with about half the man hours needed 
for the Ceriodaphnia test (the i hnia test 
takes about 15 to 20 man hours while the Daphnia 
magna test requires about 9 or 10 man hours. (See 
also W89-10042) (White-Reimer-PTT) 

W89-10084 


NEW APPROACHES TO 
AQUATIC ECOSYSTEMS. 


For primary bibliographic entry see Field 7A. 
W89-10086 


MONITORING 


STRATEGIES FOR LONG-TERM POLLUTION 
MONITORING OF THE COASTAL OCEANS, 
Marshall (David B.), Portland, OR. 

ed genni bibliographic entry see Field 7A. 
ws9- 


INNOVATIVE DESIGNS FOR WATER QUAL- 
ITY MONITORING: ARE WE ASKING THE 
QUESTIONS BEFORE THE DATA ARE COL- 


LECTED, 

Minnesota Univ., St. Paul. Dept. of Forest Re- 
sources 

For primary bibliographic entry see Field 7A. 
'W89-10089 


COMPARISON OF LAKE SEDIMENTS AND 
OMBROTROPHIC PEAT DEPOSITS AS 
LONG-TERM MONITORS OF ATMOSPHERIC 
POLLUTION, 


Maine Univ. at Orono. Dept. of Geological Sci- 


ences. 

S. A. Norton, and J. S. Kahl. 

IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. 1987. p 40-57, 6 fig, 2 tab, 18 
ref. U.S. National Park Service grant C51600-2- 
006. 


Descriptors: *Path of pollutants, *Lakes, *Lake 
sediments, *Paleolimnology, *Acid rain effects, 
*Monitoring, *Air pollution, *Water pollution 
sources, Sediments, Peat, Bogs, Heavy metals, 
Metals, Lead, Zinc, Vanadium, Titanium, Precipi- 
tation, Acidic water, Limnology, Acadia National 
Park, Maine. 


Cores of profundal lake sediment and ombrotro- 
phic peat from both a hummock and hollow were 


dated by Pb-210, utilizing the constant rate of 
supply model, and analyzed for 13 major and trace 
elements. The study sites were in Acadia National 
Park and Little Long Pond, eastern Maine. All 


permed Ae weer 
for Pb, Zn, and V, respectivel 
values were 0.2 to 2.1, 0. 


metal flux to titanium dioxide flux. These adj 
ranges of atmospheric fluxes were 0 to 4.3, 0 to 2.4, 
and 0 to 0.4 microgram/sq cm/year for Pb, Zn, 
and V, respectively, in the lakes. (See also W89- 
10086) (Cassar-PTT) 

W89-10090 


MUSSEL WATCH: MEASUREMENTS OF 
CHEMICAL POLLUTANTS IN BIVALVES AS 
ONE INDICATOR OF COASTAL ENVIRON- 
MENTAL QUALITY, 

Woods Hole Oceanographic Institution, MA. 
Coastal Research Center. 

J. W . Farrington, A. C. Davis, B. W. Tripp, D. K. 
Phelps, and W. B. Galloway. 

IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. 1987. p 125-139, 3 fig, 2 tab, 
25 ref. EPA contract 68-03-3193. 


Descriptors: *Pollutant identification, *Estuaries, 
*Coastal waters, *Monitoring, *Water quality, 
*Bioindicators, Mussels, Bivalves, Heavy metals, 
Metals, Pesticides, Plutonium, Polychlorinated bi- 
phenyls, Chlorinated hydrocarbons, Bioaccumula- 
tion, Accumulation, Plutonium, Radioactive waste, 
Upwelling. 


The use of bivalves as bioindicators in monitoring 
for chemicals of environmental concern was evalu- 
ated by re, and national programs and by 

ler research efforts in several countries 
during the past 15 years. Among the many pro- 
grams was a Mussel Watch-type program in 


area and contaminants of interest, that hot spots 
and clean or background areas were readily identi- 
fied, and that some contaminants not revealed by 
previous monitoring programs were found. The 
U.S. Mussel Watch conducted during 
1976-1978, monitored for heavy metals, — 


of polychlorinated biphenyls were found in the 
New Bedford, Massachusetts area. Plutonium 
found in mussels from the Oregon-California 
border south to Point Fermin was traced to u 

welling of mid-depth waters from the Pacific 
Ocean containing fallout from nuclear weapons 


itoring Concen 

ee in bivalves and biological effects in 

— cannot be extrapolated to the 
health of entire ecosystems. Body burdens of 
chemicals in bivalves cannot be extrapolated to 
effects on human health. Bivalves are not ae 
found where measurements are required. Biocon- 
centration factors are not the same for all chemi- 
cals. Bioaccumulation is affected by many factors, 
such as reproductive stats, nutrition, temperature, 
and salinity. (See also W89-10086) (Cassar-PTT) 
W89-10095 


GAS CHROMATOGRAPHIC RESIDUE PAT- 
TERNS OF TOXAPHENE IN FISH SAMPLES 
FROM THE GREAT LAKES AND FROM 
RIVERS OF THE SOUTHEASTERN UNITED 
STATES, 

Columbia National Fisheries Research Lab., MO. 
For primary bibliographic entry see Field 5B. 
W89-10097 
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MONITORING AND QUALITY ASSURANCE 
PROCEDURES FOR THE STUDY OF REMOTE 
WATERSHED ECOSYSTEMS, 

Michigan Technological Univ., Houghton. Dept. 
of Biological Sciences. 

For primary bibliographic entry see Field 7A. 
W89-10099 


IN SITU, TIME-SERIES MEASUREMENTS 
FOR LONG-TERM GROUND-WATER MONI- 
TORING, 

Technos, Inc., Miami, FL. 

For primary bibliographic entry see Field 7B. 
W89-10158 


COMBINING SURFACE GEOELECTRICS AND 
GEOSTATISTICS FOR ESTIMATING THE 
DEGREE AND EXTENT OF GROUND-WATER 
POLLUTION, 

Nebraska Univ.-Lincoln. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 7B. 
W89-10159 


APPLICATION OF IMPEDANCE-COMPUTED 
TOMOGRAPHY TO SUBSURFACE IMAGING 
OF POLLUTION PLUMES, 

Faraci (E.J.) and Associates, Winnipeg (Manitoba). 
For primary bibliographic entry see Field 7C. 
W89-10160 


GROUND-WATER MONITORING’ FIELD 
PRACTICE--AN OVERVIEW, 

Central Mine Equipment Co., St. Louis, MO. 

For primary bibliographic entry see Field 7A. 
W89-10162 


ADSORPTION OF SELECTED ORGANIC CON- 
TAMINANTS ONTO POSSIBLE WELL 
CASING MATERIALS, 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

For primary bibliographic entry see Field 5B. 
W89-10167 


DESIGN CONSIDERATIONS AND INSTALLA- 
TION TECHNIQUES FOR MONITORING 
WELLS CASED WITH TEFLON PTFE, 

For primary bibliographic entry see Field 8A. 
W89-10168 


DESIGN CONSIDERATIONS AND THE QUAL- 
ITY OF DATA FROM MULTIPLE-LEVEL 
GROUNDWATER MONITORING WELLS, 
Westbay Instruments Ltd., North Vancouver (Brit- 
ish Columbia). 

For primary bibliographic entry see Field 7A. 
W89-10169 


VERIFICATION OF SAMPLING METHODS 
AND SELECTION OF MATERIALS FOR 
GROUNDWATER CONTAMINATION STUD- 
IES 


Illinois State Water Survey Div., Champaign. 
Aquatic Chemistry Section. 

M. J. Barcelona, J. A. Helfrich, and E. E. Garske. 
IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 221-231, 1 fig, 4 tab, 22 ref. 


Descriptors: *Materials engineering, *Water sam- 
pling, *Groundwater pollution, *Hydrologic data 
collections, *Observation wells, Precision, Quality 
control, Organic compounds, Laboratories, Field 
tests, Materials testing, Design criteria. 


The development of proven sampling methods 
which incorporate the use of noncontaminating 
materials has progressed steadily in the past five 
years. Once the hydrogeologic conditions and po- 
tential contaminant source characteristics have 
been identified at a particular study site, the selec- 
tion of drilling methods, suitable sampling mecha- 
nisms, and appropriate materials must be made for 
the chemical constituents of interest. The results of 


laboratory and field testing of sampling mecha- 
nisms, tubing and well casing materials, and sam- 
pling procedures have identified elements of sam- 
pling protocols which are effective in reducing 
sampling bias and imprecision. The proper selec- 
tion of these elements bears on the accuracy and 
precision of all subsequent measurements, since 
field blanks, sample splits, replicate samples, and 
standards can only account for errors which occur 
after sample collection. The limited laboratory and 
field studies of sampling error strongly suggest that 
poor borehole seals and gp well purging 
techniques are serious sources of bias, particularly 
for pH and gas-sensitive parameters and volatile 
organic compounds. Quality assurance must begin 
with the decisions made in establishing a sampling 
point (that is, well or dedicated installation) and 
collecting samples. (See also W89-10153) (Author’s 
abstract) 

W89-10170 


CHEMICAL STABILITY PRIOR TO GROUND- 
WATER SAMPLING: A REVIEW OF CURRENT 
WELL PURGING METHODS, 

Acres International Ltd., Niagara Falls (Ontario). 
A. W. Panko, and P. Barth. 

IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 232-239, 1 fig, 11 ref. 


Descriptors: *Groundwater pollution, *Water sam- 
pling, *Observation wells, *Sample preparation, 
*Sample preservation, *Chemical analysis, *Qual- 
ity control, Temperature, Hydrogen ion concentra- 
tion, Solubility, Oxidation-reduction potential, Aq- 
uifer testing, Drilling, Specific conductivity. 


Sample preservation and analysis of groundwater 
follow rigid protocols governed by well-estab- 
lished quality assurance/quality control proce- 
dures. Well purging requirements are less rigorous- 
ly defined, making chemical sampling critical in 
obtaining representative data. Purging a well for 
chemical sampling causes local changes in water 
chemistry in terms of temperature, pH, solubility 
of gases, and redox potential. Subtle changes over 
a more widespread area may also occur. Before 
sampling a new or existing well, hydraulic and 
chemical stability should be established between 
the aquifer water and the water within the well. 
This becomes more important as the concentration 
of contaminants being evaluated becomes lower or 
nears the detection limit of the test. In developing 
new wells, stability must be verified so that all 
traces of drilling fluid (where it has been used) and 
drilling debris are removed from the well and only 
aquifer water is sampled. This is typically per- 
formed by making volume-by-volume analysis of 
pH, specific conductance, and temperature until 
successive samples show consistent values. Proper- 
ly developed existing wells usually reach chemical 
stability relatively rapidly. Each monitoring well 
or set of wells has its own unique hydraulic and 
chemical characteristics. All wells, after first being 
drilled, must be purged to determine when equilib- 
rium is reached. It cannot be assumed that removal 
of a fixed number of casing volumes of water will 
guarantee stability. Once this stability has been 
reached, further tests are still required. These tests 
will determine the volume of water which must be 
removed to obtain a representative formation 
water sample, for each individual well or group of 
wells, in the same aquifer or overburden situation. 
It is essential that the evaluation of the hydraulic 
character of a well be made in conjunction with 
water chemistry. This evaluation should be made 
in light of the level of analytical accuracy required, 
and prior to establishing a standard number of 
volumes to be removed for purging prior to sam- 
pling for any well. (See also W89-10153) (Author’s 
abstract) 

W89-10171 


INVESTIGATIONS OF TECHNIQUES FOR 
PURGING GROUND-WATER MONITORING 
WELLS AND SAMPLING GROUND WATER 
FOR VOLATILE ORGANIC COMPOUNDS, 
National Council of the Paper Industry for Air and 
Stream Improvement, Inc., Kalamazoo, MI. Cen- 
tral-Lake States Regional Center. 

J. Unwin, and V. Maltby. 


IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 240-252, 8 fig, 4 tab, 10 ref. 


Descriptors: *Groundwater pollution, *Water sam- 
pling, *Observation wells, *Pollutant identifica- 
tion, *Well purging, *Sampling, *Pumping, Organ- 
ic compounds, Volatility, Drawdown, Evaporation 
control, Contamination, Comparison studies. 


An experiment designed to detect and quantify 
contamination of simulated groundwater samples 
with stagnant water in a monitoring well found 
that an average of about 2 to 4% of the water 
pumped from locations above the screen and an 
average of about 1% of the water pumped from 
within the screen of the monitoring well came 
from the stagnant water above the pump inlet even 
when effects of drawdown were precluded. All 
runs showed peaks of contamination up to 8% or 
higher. The amount of contamination is highly 
variable over a short time frame. An experiment to 
identify the effects of the sampling device and the 
tendency of a compound to evaporate from water 
solution on the loss of the compound during the 
groundwater sampling process revealed that the 
potential for losses rises as the tendency to evapo- 
rate from solution increases, and that up to 30% 
loss can occur under certain circumstances. Less 
than 10% loss is more typical with the techniques 
normally used for such sampling. Little indication 
of differences between commonly used sampling 
devices was found. (See also W89-10153) (Author’s 
abstract) 

W89-10172 


RECENT DEVELOPMENT OF DOWNHOLE 
WATER SAMPLERS FOR TRACE ORGANICS, 
For primary bibliographic entry see Field 7B. 
W89-10173 


FIELD EVALUATION OF SEVEN SAMPLING 
DEVICES FOR PURGEABLE ORGANIC COM- 
POUNDS IN GROUND WATER, 

Geological Survey, Trenton, NJ. 

For primary bibliographic entry see Field 7B. 
W89-10174 


HERMETICALLY ISOLATED SAMPLING 
METHOD FOR GROUND-WATER INVESTI- 
GATIONS, 

BAT Envitech A.B., Stockholm (Sweden). 

For primary bibliographic entry see Field 7B. 
W89-10175 


SAMPLING INTERAQUIFER CONNECTOR 
WELLS FOR POLONIUM-210: IMPLICA- 
TIONS FOR GROSS-ALPHA ANALYSIS, 
University of South Florida, Tampa. Dept. of 
Physics. 

C. R. Oural, S. B. Upchurch, and H. R. Brooker. 
IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 290-303, 3 fig, 5 tab, 17 ref. 
Florida Institute of Phosphate Research Award 
No. 82-05-014. 


Descriptors: *Polonium, *Pollutant identification, 
*Sampling, *Sample preservation, *Groundwater 
pollution, *Water sampling, *Water analysis, *Ra- 
dioactivity, Radiochemical analysis, Radium ra- 
dioisotopes, Uranium radioisotopes, Recharge 
wells, Mine drainage, Florida. 


Groundwater in peninsular Florida commonly has 
gross-alpha radioactivity in excess of 15 pCi/L. 
This activity, which is unsupported by radium, 
results from Po-210. Comparison of polonium with 
gross-alpha activity in samples collected and pre- 
served by present methods indicates that gross- 
alpha analyses are inconsistent and frequently un- 
derestimate total alpha activity. In interaquifer re- 
charge wells, polonium decreases wiih depth 
owing to sorption and mixing with host water. 
Therefore sampling depth affects polonium and 
gross-alpha activity determination. Po-210 analysis 
is sensitive to sample collection, preservation, and 
preparation techniques. With few exceptions, sam- 





pler selection has little impact on polonium recov- 
ery. Bailers and air-lift samplers give unreliable 
polonium recovery. Sample preparation methods 
are critical to polonium recovery. Filtration and 
sample fixation must be in the field. (See also W89- 
10133) (Author’s abstract) 

W89-10176 


SUCTION LYSIMETER OPERATION AT HAZ- 
ARDOUS WASTE SITES, 

Kaman Tempo, Santa Barbara, CA 

L. G. Everett, L. G. McMillion, and L. A. Eccles. 
IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 304-327, 12 fig, 2 tab, 37 ref. 
EPA Contract No. 68-03-3090. 


Descriptors: *Land disposal, *Measuring instru- 
ments, *Hazardous wastes, *Water sampling, 
*Groundwater pollution, *Lysimeters, *Hazardous 
materials, Aeration zone, Organic compounds, Soil 
water, Vadose water, Performance evaluation. 


Four questions relative to suction lysimeter per- 
formance have been raised by operators of land 
treatment systems. These questions deal with plug- 
ging of the porous segments, soil suction oper- 
ational ranges, loss of volatile organics under nega- 
tive pressure, and adsorption and screening of the 
various lysimeter parts. The physical operation of 
a lysimeter is described, along with the characteris- 
tics of the lysimeters tested (high-and low-flow 
lysimeters with porous ceramic cups and lysi- 
meters with porous polytetrafluoroethylene 
(PTFE) cups), and procedures followed in prepar- 
ing the lysimeters for testing. The results of experi- 
ments are presented dealing with the first three 
questions--plugging, operational ranges, and vola- 
tile organics loss. It was found that suction lysi- 
meters placed in the vadose zone of most types of 
soils will initially drop off rapidly in intake rate, 
but will stabilize after about 15 liters of moisture 
has been drawn through the porous cups. Packing 
a crystalline silica flour slurry around the cups of 
PTFE lysimeters negates most of the plugging 
associated with finer particles in soils. The effec- 
tive operating range of ceramic lysimeters is be- 
tween 0 and 60 centibars of suction, independent of 
the use of silica flour. The operating range of 
PTFE lysimeters without silica flour is extremely 
narrow, but with the use of silica flour is extended 
to about 7 centibars of suction. Volatile organics 
are lost from suction lysimeters, but the amount of 
the loss is difficult to estimate. The testing program 
indicates that before field installation all lysimeters 
should be checked for leaks using pressure tech- 
niques, and that lysimeters have ‘dead’ spaces, that 
is, reserves of moisture, ranging from 34 to 80 ml, 
that cannot be extracted from the cups, and that 
must be taken into account when determining 
moisture collection rates. Information gathered 
during the test program is planned for inclusion in 
an Environmental Protection Agency guideline 
document. (See also W89-10153) (Author’s ab- 
stract) 

W89-10177 


METHODS FOR VIRUS SAMPLING AND 
ANALYSIS OF GROUND WATER, 

Arizona Univ., Tucson. Dept. of Nutrition and 
Food Science. 

C. P. Gerba. 

IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 343-348, 1 tab, 17 ref. 


Descriptors: *Groundwater pollution, *Water sam- 
pling, *Water analysis, *Pollutant identification, 
*Sampling, *Viruses, Enteroviruses, Human dis- 
eases, Septic tanks, Sewer systems, Landfills, Fil- 
tration, Culturing techniques, Water pollution 
sources, Public health. 


The consumption of contaminated groundwater is 
responsible for almost half of the reported water- 
borne disease outbreaks each year in the United 
States. Enteric viruses continue to be a significant 
cause of such waterborne disease. Methods for 
virus detection in groundwater are needed to 
assess the safety of groundwater supplies. Viruses 
in groundwater may originate from septic tanks, 
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leaking sewer lines, domestic and sludge landfills, 
land disposal of sewage effluent, leaking sewage 
ponds, etc. Because of the potential health si 
cance of low numbers of viruses in water, it is 
necessary to sample large volumes of water (40 to 
1000 liters). The method most ly used is 
the microporous filter adsorption/elution tech- 
nique. This involves passing water through a filter 
to which the viruses adsorb and subsequently elut- 
ing (deadsorbing) the viruses off the filter using a 
1-to 2-liter suspension of 3% beef extract. This 
eluate is further reconcentrated to a volume of 20 
to 30 ml before assay. Currently, this concentrate is 
then assayed by animal cell culture. Newer tech- 
niques for virus detection should dramatically 
reduce the time and cost of virus detection in 
groundwater. (See also W89-10153) (Author’s ‘é 
stract 

W89-10179 


DETERMINATION OF AQUEOUS SULFIDE 
IN CONTAMINATED AND NATURAL WATER 
USING THE ee BLUE METHOD, 
Geological Survey, Reston, V 

For primary bibliographic a see Field 7B. 
W89-10180 


MONITORING GROUND-WATER AND SOIL 
CONTAMINATION BY REMOTE FIBER SPEC- 
TROSCOPY, 

ST and E, Inc., Livermore, CA. 

S. M. Klainer, J. D. Koutsandreas, and L. Eccles. 
IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Ma’ Phila- 
delphia, PA. 1988. p 370-380, 10 fig, 7 ref. 


Descriptors: *Pollutant identification, *Ground- 
water pollution, *Monitoring, *Soil contamination, 
*Remote sensing, *S; y, Observation 
wells, Field tests, Fiber optics, Lasers, Chemical 
analysis, Technology, Gas chromatography, Water 
sampling, Chlorides, Organic compounds, Fluoro- 
metry, Chloroform, Performance evaluation. 


Fiber optics, lasers, chemistry, fiber optic chemical 
sensors (FOCS), optics, and spectroscopy have 
been integrated to form the new technology of 
remote fiber spectroscopy (RFS). This method 
permits the development of ductile probes to 
detect and monitor groundwater contaminants. 
The key to this concept is the FOCS, a fiber 
termination with preselected chemical and physical 
properties. This is attached to the distal end of the 
fiber so that specific, sensitive analyses of ground- 
water constituents can be made. A single fiber is 
used for both excitation and for collection of the 
return signal, thus keeping the sensor small and 
optically simple. The first FOCS being developed 
is to be used for both ‘early warning’ and long- 
term monitoring of organic chloride. The chemical 
basis for this FOCS is a modified Fujiwara reac- 
tion. The FOCS, in conjunction with a field fluori- 
meter, have been used to make in situ measure- 
ments in a chloroform-contaminated well. Prelimi- 
nary data indicate good agreement between the 
FOCS data and independent gas chromatography 

analysis of collected samples. See also W89-10153) 
(Author 's abstract) 

W89-10182 


APPLICATION OF A NEW TECHNIQUE FOR 
THE DETECTION AND ANALYSIS OF LOW 
CONCENTRATIONS OF CONTAMINANTS IN 
So) 


IL, 
Colorado School of Mines, Golden. Dept. of 
Chemistry and Geochemistry. 
K. J. Voorhees, M. J. Malley, J. C. Hickey, R. W. 
Klusman, and W. W. Bath. 
IN: Ground-Water Contamination: Field Methods. 


American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 381- 306, 12 fig, 3 tab, 10 ref. 


Descriptors: *Groundwater pollution, *Soil 

*Soil contamination, *Sampling, *Pollutant identi- 
fication, Chemical analysis, Mass spec 
Hydrocarbons, Trapping, Industrial wastes, Trich- 
loroethylene, Tetrachloroethylene, Toluene, Aer- 
ation zone, Path of Pollutants, Organic com- 
pounds. 


A direct method for trapping and detecting vola- 
tile organic compounds emanating from contami- 
nated groundwater or soil has been successfully 
demonstrated. The method consists of a static trap- 
eS re ee ee eee Oe ae 
face and left for seven to thirty days to insure 
time for integrated collection of the soil gas. Anal- 
ysis of the trapped compounds is performed by 
Curie-point desorption mass spectrometry. Results 
from two studies conducted in separate Denver 
industrial complexes showed that the technique is a 
powerful tool for delineating surface contamina- 
tions such as eteldensetiglions (TCE), tetrachlor- 
pre ce (PCE), toluene, and hydrocarbons. The 
studies also showed the flux data are useful for 
inferring the extent and direction of contamination 
where limited hydrological data are available. (See 
also W89-10153) (Author’s abstract) 
W89-10183 


GROUND-WATER MONITORING  TECH- 
NIQUES FOR NON-POINT-SOURCE POLLU- 
TION STUDIES, 

South Dakota Dept. of Water and Natural Re- 
sources, Brookings 

For primary bibliographic entry see Field 7A. 
W89-10187 


NONPOINT-SOURCE CON- 


Geological Survey, Miami, FL. 

B. G. Waller, and B. Howie. 

IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 459-467, 2 fig, 4 tab, 10 ref. 


Descriptors: *Nonpoint pollution sources, *Pollut- 
ant identification, *Groundwater pollution, *Agri- 
cultural chemicals, *Florida, *Land management, 
*Monitoring, *Water quality management, Water 
sampling, Limestone, Organic matter, Marl, Irriga- 
tion, Fertilizer, Nutrients, Pesticides, Aquifers, 
Drinking water, Aeration zones, Water quality, 
Observation wells, Hydraulic gradient, Rotary 
drilling, Organic compounds, Inorganic com- 
pounds, Biological samples, Quality control. 


About 85% of the agricultural area in South Dade 
County, Florida, is underlain by Rockdale soil 
—. of crushed limestone and organic debris, 
and the remainder is underlain by Perrine marl. 
Both soils must be irrigated and require frequent 
applications of fertilizer, micronutrients, and pesti- 

cides. This area overlies permeable limestone of 
the unconfined Biscayne aquifer, which is designat- 
ed as the sole source of drinking water for south- 
east Florida. The unsaturated zone in the agricul- 
tural area ranges in thickness from 0.3 to 4.6 
meters. Representative fields from the 30,000 ha 
under cultivation were selected for groundwater 
quality monitoring. Five test plots underlain by 
both Rockdale and Perrine marl soils were selected 
for intense evaluation. Wells ranging in from 
2.4 to 15.7 meters were installed in areas hydrauli- 
cally upgradient and downgradient and near the 
center of these plots. Additional wells were in- 
stalled in the shallow mixing zone within and adja- 
ont Oe ee oon ee 
ground and baseline water quality conditions. The 
groundwater monitoring program was designed to 
leave in place a permanent well network and sam- 
pling stratagem that can be adapted to future water 
quality concerns. Wells are drilled by clean water 
rotary and left open hole in the sampling interval 
so that organic, inorganic, or biological samples 
could be taken without contamination by drilling 
fluids, grouting material, or well casing and 
screens. A quality assurance program involving 10 
to 20% of all samples was used to check field and 
laboratory procedures and to establish the accura- 
cy of analytical data. Preliminary results of water 
quality — indicate that agriculture has had a 
minimal effect on groundwater quality. Of the 
constituents sampled, only nitrate and potassium 
from fertilizers are found at elevated concentra- 
tions beneath farmed areas. Elevated concentra- 
tions of some nutrients, major ions, and trace 
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metals are found beneath areas used for storage 
and disposal of agrichemicals. (See also W89- 
10153) (Author’s abstract) 

W89-10189 


GEOLOGIC AND FLOW-SYSTEM-BASED RA- 
TIONALE FOR GROUND-WATER SAMPLING, 
Agricultural Research Service, University Park, 
PA. Northeast Watershed Research Center. 

For primary bibliographic entry see Field 7A. 
W89-10190 


ARSENIC CONTAMINATION IN EAST-CEN- 
TRAL ILLINOIS GROUND WATERS, 

Illinois State Water Survey Div., Champaign. 
Aquatic Chemistry Section. 

For primary bibliographic entry see Field 5B. 
W89-10198 


CHARACTERIZATION OF PRODUCED 
WATERS FROM UNDERGROUND NATURAL 
GAS STORAGE RESERVOIR OPERATIONS. 
VOLUME II--APPENDIX D: ANALYTICAL 
DATA REPORT, TOPICAL REPORT (JULY 
1986 TO JUNE 1988), 

Radian Corp., Austin, TX. 

L. H. Keith, S. K. Mertens, F. L. Shorer, M. C. 
Shepherd, and P. J. Schrynemeeckers. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-240924. 
Price codes: A06 in paper cop y, A01 i in microfiche. 
Report No. GRI-88/0080.2, "hos 1988. 167p, 12 
tab, 3 append. 


Descriptors: *Pollutant identification, *Natural 
gas, *Process water, Water sampling, Volatile or- 
ganic compounds, Chemical analysis, Chlorides, 
Dissolved solids, Trace elements, Organic com- 
pounds, Injection wells, Data acquisition. 


A nationwide characterization program was con- 
ducted for produced waters fons underground 
natural gas storage operations. The impetus for this 
program was the sparsity of existing comprehen- 
sive data publicly available on the characteristics 
and management practices for these storage facility 
waters. In all, seven produced water samples from 
seven different sites were collected and analyzed. 
The results indicated that the characteristics and 
volumes of production waters from storage facili- 
ties are highly variable, site-specific, and most 
likely dependent on the characteristics of the stor- 
age formation. In general, the produced waters 
from storage facilities sampled in this program 
contained volatile organics and, to a lesser degree, 
selected semivolatile organics. Selected minor and 
trace elements also were present in the produced 
water samples. Chloride and total dissolved solids 
were the most predominant conventional param- 
eters detected. Produced waters did not generally 
exhibit current Resource Conservation and Recov- 
ery Act hazardous waste characteristics. The pre- 
dominant method used to dispose of these waters is 
underground injection into Class II wells regulated 
under the Safe Drinking Water Act. (Author’s 
abstract) 

W89-10199 


CHEMICAL ANALYSIS OF WATER: GENER- 
AL PRINCIPLES AND TECHNI 


UES, 
Water eee Centre, Medmenham (England). 
Medmenham Lal 
For primary bibhographic entry see Field 7B. 
W89-10207 


AQUATIC TOXICOLOGY AND HAZARD AS- 
SESSMENT: SIXTH SYMPOSIUM. 


For ooo bibliographic entry see Field 5C. 
W89-10209 


FIELD INVESTIGATIONS AND ON-SITE TOX- 
ICITY TESTING: AN ASSESSMENT OF HABI- 
TAT SUITABILITY-ARKANSAS RIVER, 
PUEBLO, COLORADO, 

Environmental Research and Technology, Inc., 
Fort Collins, CO. Aquatics Div. 

For primary bibliographic entry see Field 5C. 


W89-10224 


SUITABILITY OF A BIOCHEMICAL METHOD 
FOR ASSESSING THE EXPOSURE OF FERAL 
FISH TO LEAD, 

Fisheries and Marine Service, Sault Ste. Marie 
(Ontario). Great Lakes Biolimnology Lab. 

P. V. Hodson, B. R. Blunt, and D. M. Whittle. 

IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 389-405, 9 
tab, | fig, 38 ref. 


Descriptors: *Toxicity, *Bioassay, *Testing proce- 
dures, *Lead, *Great Lakes, *Toxicology, *Pollut- 
ant identification, Fish, ALAD, Lake trout, White 
suckers, White perch, Rainbow trout. 


A review of the use of erythrocyte sigma-amino 
levulinic acid dehydratase (ALAD) activity to in- 
dicate lead exposure of fish, both in the laboratory 
and in field surveys of Great Lakes fish is present- 
ed. Results have shown that: (1) assays of ALAD 
activity should provide a practical tool for assess- 
ing lead exposure of lake trout; (2) inhibition of 
ALAD activity of carp and white suckers was not 
consistently associated with lead contamination; 
and (3) the analytical method for the assay of 
rainbow trout ALAD activity was unsuitable for 
the ALAD activity of white perch. Further re- 
search is required to: (a) refine the enzyme assay to 
suit individual species; (b) develop a standard assay 
using purified ALAD to ensure consistency be- 
tween analyses and analysts; (c) develop standard 
curves for each species surveyed relating ALAD 
inhibition to waterborne lead concentrations; (d) 
identify possible sources of variation in ALAD 
assays to reduce coefficients of variation; and (e) 
conduct further field trials using sampling sites 
exhibiting extremes of lead contamination. (See 
also W89-10209) (White-Reimer-PTT) 

W89-10233 


INTERLABORATORY COMPARISON OF A 28- 
DAY TOXICITY TEST WITH THE POLY- 
CHAETE ARENACEODENTATA, 

Environmental Protection Agency, Narragansett, 
RI. Environmental Research Lab. 

C. E. Pesch, and G. L. Hoffman. 

IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 

and ee ae Philadelphia. PA. 1983. p 482-493, § 
tab, 13 ref. 


Descriptors: *Toxicology, *Toxicity, *Bioassay, 
*Testing procedures, *Water pollution effects, Po- 
lychaetes, Neanthes arenaceodentata, Silver, Endo- 
sulfan, Laboratories, Pesticides, Variability. 


An interlaboratory comparison of toxicity tests 
with the polychaete Neanthes arenaceodentata was 
conducted to determine the amount of variability 
expected with this test. Six laboratories each con- 
ducted two 28-day flow-through tests, one with 
silver (as silver nitrate) as the toxicant and the 
other with the pesticide endosulfan. Muffled sand 
(from nonpolluted beaches) was used as sediment 
in the tests. The mean 28-day median lethal con- 
centrations (LC50s) for the participating laborato- 
ries were 165 +or-52 micrograms/L for the tests 
with silver and 106 +or-24 for the test with endo- 
sulfan. The ratio of the highest to the lowest LC50 
value was 2.23 for silver and 1.81 for endosulfan. 
The variability of the test for 28 days was about a 
factor of 2. There were no major problems with 
the test method or the biological aspects of the 
test. The details that caused some problems for 
participating laboratories were the chemical analy- 
sis of silver and the maintenance of the proper test 
concentrations, particularly of silver, in the experi- 
mental systems. (See also W89-10209) (White- 
Reimer-PTT) 

'W89-10240 


EFFECTS OF FOOD CONCENTRATION, 
ANIMAL INTERACTIONS, AND WATER 
VOLUME ON SURVIVAL, GROWTH, AND RE- 
PRODUCTION OF DAPHNIA MAGNA UNDER 
FLOW-THROUGH CONDITIONS, 

EG and G Bionomics, Wareham, MA. Aquatic 


Toxicology Lab. 

G. A. LeBlanc, D. A. Schoenfeld, and D. C. 
Surprenant. 

IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 494-508, 3 
tab, 5 fig, 20 ref. 


Descriptors: *Toxicology, *Testing procedures, 
*Bioassay, *Toxicity, *Water pollution effects, 
Survival, Daphnia, Growth, Reproduction, Inter- 
active effects, Mathematical analysis. 


A response surface design was used to determine 
the interactive, as well as the individual, effects of 
the three factors studied on Daphnia magna. The 
results indicated that there were no important 
interactive effects of the three factors on survival, 
growth, or reproduction of D. magna. Individual 
effects of the factors on reproduction were ob- 
served. Food concentration produced a linear 
trend, with increasing food concentration resulting 
in an increase in offspring production. The number 
of daphnids per container __ a quadratic 
trend, with the maximum offspring production oc- 
curring in vessels containing approximately 14 
daphnids. Water volume produced a slight linear 
trend, with increasing water volume resulting in an 
increase in offspring production. The recommen- 
dations published in the ASTM Proposed Standard 
Practice for Conducting Daphnia magna Chronic 
Toxicity Tests in a Flow-through System are ade- 
quate for the successful performance of meaningful 
and sensitive tests. (See also W89-10209) (Author’s 
abstract) 

W89-10241 


RESOLVING SOME PRACTICAL QUESTIONS 
ABOUT DAPHNIA ACUTE TOXICITY TESTS, 
Monsanto Co., St. Louis, MO. 

Y. Barera, and W. J. Adams. 

IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and — Philadelphia. PA. 1983. p 509-518, 4 
tab, 7 ref. 


Descriptors: *Toxicity, *Bioassay, *Testing proce- 
dures, *Daphnia, *Water pollution effects, *Toxi- 
cology, Acute toxicity, Chronic toxicity, Alkyl- 
benzene sulfonate, Butybenzyl phthalate. 


Acute toxicity tests were performed with six age 
groups of Daphnia magna, ranging from less than 6 
hr to 216 hr, for five chemicals, selected on the 
basis of their physical and chemical properties as 
well as their acute toxicity to D. magna. The age 
of the daphnids did not significantly alter the 48-hr 
ECS0 values for the chemicals tested. For purposes 
of standardization, it appears that D. magna up to 
48 hr of age at the beginning of the test can be used 
to conduct acute toxicity tests with most chemi- 
cals. The maximum difference observed in the 48- 
hr ECS5O values between the 6-hr and 216-hr age 
groups was a factor of 3.9 for linear alkylbenzene 
sulfonate. The results of static acute toxicity tests 
conducted with butlyenzyl phthalate (BBP) and D. 
magna in the presence and absence of several com- 
monly used solvents indicate that the acute toxicity 
of this chemical is not altered by the use of a 
solvent carrier. The results of static acute tests 
performed with D. magna and BBP in the presence 
of various concentrations of daphnid foods (algae 
or trout chow), indicate that the 48-hr ECS0 values 
increase proportionally with an increase in food 
concentrations. These results suggest that acute 
toxicity tests with D. magna should be conducted 
in the presence of food with chemicals with a high 
sediment partition coefficient if the results are to be 
used to select the test concentrations for a chronic 
study with daphnids. The type of food and the 
concentration used in the acute test should be the 
same as those used in a chronic test. (See also W89- 
10209) (Author’s abstract) 

W89-10242 


DEVELOPMENT AND VALIDATION OF AN 
IN SITU FISH PREFERENCE-AVOIDANCE 
TECHNIQUE FOR ENVIRONMENTAL MONI- 
TORING OF PULP MILL EFFLUENTS, 

E.V.S. Consultants Ltd., North Vancouver (British 





Columbia). 

E. R. McGreer, and G. A. Vigers. 

IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 519-529, 3 
tab, 4 fig, 11 ref. 


Descriptors: *Toxicology, *Sulfite liquors, *Water 
pollution effects, *Testing procedures, *Fish, *Fish 
behavior, *Pulp wastes, *Preference-avoidance re- 
sponses, Vertical distribution, Stickleback, Her- 
ring, Chum salmon, Sulfite, Dissolved oxygen, Hy- 
drogen ion concentration, Pulp and paper industry, 
Industrial wastewater, Coastal waters. 


An in situ technique for studying the vertical pref- 
erence-avoidance behavior of fish exposed to in- 
dustrial pollutants was field tested in a three-year 
program to monitor the effects of sulfite mill efflu- 
ent (SME) in a remote West Coast fjord. A 
number of parameters related to the operation of 
the preference-avoidance cages were investigated, 
including different fish species, response time, re- 
producibility, and relationship of avoidance behav- 
ior to water quality variables. The preference- 
avoidance traps used consisted of six 1.0-m com- 
partments within an aluminum framework, which 
is suspended in the water column from a surface 
flotation unit. Doors between each unit may be 
opened and closed from the surface to allow the 
fish access to all compartments, or to trap them in 
individual compartments. Comparative tests with 
juvenile stickleback (Gasterosteus aculeatus), her- 
ring (Clupea harengus pallasi), and chum salmon 
(Oncorhynchus keta) showed that the juvenile sal- 
monids provided the most consistent preference- 
avoidance response. The response time for deter- 
mining fish avoidance in the cages was less than 
0.5 hr. The zone of influence for the SME defined 
by the preference-avoidance response extended to 
10 km down inlet from the mill. Dissolved oxygen 
and pH were shown statistically to be the most 
significant (P < 0.05) water quality variables in 
explaining the vertical distributions observed. 
Monitoring over a three-year period indicated a 
reduction in the SME zone of influence coincident 
with the mill pollution abatement program. It was 
concluded that the vertical preference-avoidance 
technique was a sensitive, reliable, and cost-effec- 
tive monitoring tool. (See also W89-10209) (Au- 
thor’s abstract) 
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HEATED PURGE AND TRAP METHOD DE- 
VELOPMENT AND TESTING 
Battelle Columbus Div., OH. 

S. V. Lucas, and H. M. Burkholder. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-242607. 
Price codes: A04 in paper copy, A01 in microfiche. 
Report No. EPA/600/4-88/029, August 1988. 71p, 
10 fig, 15 tab, 9 ref. EPA Contract 68-03-3224. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Chemical analysis, Organic compounds, 
Acrolein, Methyl ethyl ketone, Methylacryloni- 
trile, Acrylonitrile, Acetonitrile, Propionitrile, 
Dioxane, Isobutanol, Gas chromatography, Mass 
spectrometry, Chloropropionitrile, Alcohol. 


A heated purge-trap-desorb (H-PTD) analysis 
method for polar, water soluble volatile organic 
analytes was developed and tested. The research 
goal was to obtain analysis sensitivities for the 
target analytes comparable to those achieved pres- 
ently for non-polar analytes using the room tem- 
perature PTD approach of EPA SW-846 Method 
5030 while at the same time not deviating signifi- 
cantly from the type of apparatus currently in use 
for Method 5030. Thirty-three polar, water soluble 
analytes from Appendix VIII and the Michigan list 
were included in the scope of work. Eight analytes 
proved to be amenable to the developed method: 
acrolein, methyl ethyl ketone, methylacrylonitrile, 
acrylonitrile, acetonitrile, propionitrile, 1,4-dioxane 
and isobutanol. The gas chromatography-mass 
spectrometry (GC-MS) method detection limits for 
the analytes ranged from 2 to 9 micrograms/L and 
were about 5-fold higher than would be obtainable 
with more optimized chromatography. Three alco- 
hols, propargyl alcohol, 2-chloroethanol and 1,3- 
dichloro-2-propanol could not be recovered to any 
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degree by H-PTD even using 80% saturation of 
the sample with salts and dramatically increased 
purge gas volumes. One analyte, 3-chloroproprion- 
itrile, could not be recovered from the trap 
tion step, even though it was shown to be 
pe ng hydrolytically unstable. The other 21 on 
ytes had plausible chemical reasons for the ab- 
po of any H-PTD recovery for them: nine were 
nitrogen bases, six were hydrolytically unstable, 
two were mercaptans and four had very low vola- 
tility and/or very high water solubility. The abso- 
lute H-PTD recoveries obtained ranged from 
about 80% for analytes such as acrylonitrile and 
methylacrylonitrile to about 30% for 1,4-dioxane. 
The developed method employs a standard 5-ml 
purge vessel with an integral, very small volume 
water cooled condenser and the same all-Tenax 
trap as specified in Method 5030 for use in Method 
8030. Commercially available PTD apparatus can 
be used without modification e to accommo- 
date the 90 C water bath used to heat the purged 
= we (Author’s abstract) 


ON-SITE TOXICITY TESTING: APPLICA- 
ee 
National Fisheries Research Center-Great Lakes, 
Ann Arbor, MI. 

M. G. Henry, B. A. Flerov, V. T. Komov, and T. 
A. Heming. 

IN: Fate and Effects of Pollutants on Aquatic 
Organisms and Ecosystems. Proceedings of USA- 
USSR Symposium, Athens, Georgia, October 19- 
21, 1987. Report No. EPA/600/9-88/001, May 
1988. p 70-77, 2 fig, 2 tab, 8 ref. 


Descriptors: ‘*Pollutant identification, *USSR, 
*Toxicity, *Water pollution effects, *Bioindicators, 
Daphnia, Nonpoint pollution sources, Detroit 
River, Rybynsk Reservoir, Flow profiles, Mortali- 
ty, On-site tests, Dilution, Waterfleas, Bioassay, 
Reservoirs, Hydrology. 


On-site toxicity tests using the cladoceran Cerio- 
Ihnia dubia, were conducted in the USA and 
USSR by the same team of investigators. A non- 
point source situation (Detroit River, USA) and a 
point source spill situation (Rybynsk cng 
USSR) were assessed. A 48-hr acute lethality bio- 
assay conducted in conjunction with the USA test 
indicated that 81% of the Detroit River water 
(DRW) induced mortality in 50% of the adult test 
population. Complete mortality also was induced 
during the 77-day on-site test in the 100% and 50% 
DRW treatments. Initial cultures of C. dubia were 
established in the USSR in July-August 1984, using 
animals collected from the Rybynsk Reservoir. 
These cultures were subsequently found to be con- 
taminated with C. reticulata. Results of the Ry- 
bynsk Reservoir on-site test were more complete 
than the USA test. A definite dilution effect was 
apparent, even 4 months after the spill. Complete 
mortality was induced by water collected at four 
sites; partial mortality was induced by water from 
the other six sites. Three sites where 100% mortali- 
ty was induced were upstream from the spill site. 
Control reservoir water did not induce any mortal- 
ity. Mortality patterns observed in hnia 
exposed to water from the Rybynsk Reservoir spill 
appear to have been influenced by the hydrology 
of the reservoir. (See also W89-10262) (Lantz- 


PTT) 
W89-10269 


NEAR-REAL TIME INFRARED OBSERVA- 
TIONS OF ACIDIC SULFATES IN ‘CLEAN’ 
AIR AT MAUNA LOA, HAWAII, 

— National Lab., IL. Chemical Technology 


s * Johnson, and R. Kumar. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-010047. 
Price codes: A02 in paper copy, AOI in microfiche. 
Report No. CONF-8806123--1, (1988). 4p, 1 tab, 5 
ref. DOE Contract H-91322 B. 


Descriptors: *Acid rain, *Sulfates, *Pollutant iden- 
tification, Air pollution, Mauna Loa, Hawaii, In- 
fared spectrometry, Remote sensing, Sulfuric acid, 
Ammonium sulfate. 


Sulfuric acid and its partially or completely neu- 
tralized salts with ammonia are believed to result 
Sean anenkeeian of adie eipinciant wane 
and in other heterogeneous media present in the 
atmosphere. Due to the natural abundance of am- 
monia and the ubiquitous presence of sulfur in the 
atmosphere, ammonium sulfate is commonly the 


are expected to be very low in areas far removed 
from an emissions of sulfur dioxide. 
The chemical composition of submicrometer aero- 
sol particles was at one such ‘back- 
ground’ site, the Mauna Loa Observatory (MLO) 
on Mauna Loa in Hawaii during an eight-day 
period in August 1987. The MLO site was selected 
pee yleon e onern t agidiers hy 
based aerosol observatory in the remote 


nearly continuous sample collection over an eight- 
day period at MLO showed that ammonium sulfate 
was the dominant chemical species in the submi- 
crometer particles. Over half of the nearly 40 
samples collected showed an acidic sulfate compo- 
nent. Consecutive samples were found to change 
from pr pans pa = neutralized ammonium sulfate to 
acidic ammonium sulfates in a two-hour time inter- 
val. This observation of acidic sulfates in a relative- 
ly remote area suggests that the acid deposition 
problem is much more widespread than h fe 
believed. (Lantz-PTT) 
W89-10278 
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Science Applications International Corp., McLean, 
VA. 

For primary bibliographic entry see Field 5B. 
W89-10284 


CAPILLARY COLUMN GC-MS DETERMINA- 
TION OF 77 PURGEABLE ORGANIC COM- 
POUNDS IN TWO SIMULATED LIQUID 


WASTES, 

Battelle Columbus Labs., OH. 

M. F. Yancey, R. A. Kornfeld, and J. S. Warner. 

Available from the National Technical Information 

Service, Springfield, VA 22161, as PB88-245881. 

Price codes: A04 in paper copy, 

— No. EPA/600/4-88/030, August 1988. 70p, 
ig, 5 tab, append. EPA Contract 68-03-3224. 


A01 i in microfiche. 


Descriptors: *Pollutant identification, *Gas chro- 
matography, *Mass spectrometry, *Chemical anal- 
ysis, *Organic compounds, Simulation analysis, 
Chemical analysis, Volatile organic compounds, 
Municipal wastewater, Fulvic acid, Statistical anal- 
ysis. 


The suitability of purge-trap-desorb (PTD) proce- 
dures for determination of 84 volatile organic com- 
pounds with capillary column gas chromatography 
(GC) and mass (MS) was evaluated. 
After collecting GC-MS data not previously avail- 
8 ee eee 
further consideration be- 


were eliminated from 
cause of poor efficiency or analyte insta- 


reagent 

deviation XRRSD of < or = 25% for 
the average response factor was chosen as the 
acceptance criterion for determining the linear 
range. This criterion was met over a concentration 
range of at least two orders of magnitude for 56 of 
the 77 analytes, 1.5 orders of magnitude for 12 
analytes, and 1 SS ee 
The criterion was not met for acetone, trichloro- 
fluoromethane, and 2-chloro-1,3-butadiene. 
Method performance was assessed by analyzing 
eight replicate aliquots of two simulated liquid 
waste samples (a municipal sewage sludge -smaonon 
and water containing fulvic acid) containin, 
lytes spiked at two concentrations. For > % of 
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the analytes, bias of measured concentrations was 
< or = 30%. For most other analytes bias was > 
+30%. The observed high positive bias was attrib- 
uted to enhanced sensitivity caused by high con- 
centrations of ions in the MS source. Calibration 
data showed that short-term (daily) and long-term 
(two weeks) precision was very good. (Lantz- 


PTT) 
W89-10286 


INVESTIGATION OF VOLATILE ORGANIC 
CHEMICAL CONTAMINATION IN GROUND- 
WATER NEAR ROCKTON, ILLINOIS, 

Illinois State Environmental Protection Agency, 
Springfield. Div. of Land Pollution Control. 

For primary bibliographic entry see Field 5B. 
W89-10302 


PRELIMINARY RECOMMENDATIONS FOR A 
CONGENER-SPECIFIC PCB ANALYSIS IN 
REGULATORY EVALUATION OF DREDGED 
MA 


TERIAL, ; x 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

For primary bibliographic entry see Field 5G. 
W89-10308 


PROTOCOLS FOR SHORT TERM TOXICITY 
SCREENING OF HAZARDOUS WASTE SITES, 
Corvallis Environmental Research Lab., OR. 

J. C. Greene, C. L. Bartels, W. J. Warren-Hicks, B. 
R. Parkhurst, and G. L. Linder. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-235510. 
Price codes: A06 in paper cop y, AOI i in microfiche. 
Report No. EPA/600/3- 88/029, July 1988. 102p, 1 
fig, 2 tab, 68 ref. 


Descriptors: *Bioindicators, *Toxicity, *Monitor- 
ing, *Water quality control, Daphnia, Algae, Min- 
nows, Vegetation, Water sampling, Case studies, 
Water pollution effects. 


This document, which is divided into two major 
a provides protocols for toxicity screening at 

‘dous waste sites. The first part presents issues 
relating to the use of toxicity tests, including back- 
ground information, ongoing research, and appli- 
cation of tests (Section 1); data analysis and calcu- 
lations and uses of toxicity indices (Section 2); 
sampling considerations, including the choice of 
media to sample and variability issues (Section 3); 
and finally, a hypothetical case study illustrating 
the use and application of the tests (Section 4). The 
second part of the document is an Appendix which 
provides detailed, step-by-step protocols for using 
the toxicity tests. Recommended protocols for tox- 
icity tests are presented for water flea survival 
(Daphnia magna Straus and D. pulex Leydig), 
algal growth (Selenastrum capricornutum Printz), 
fish envied (fathead minnow, Pimephalles prome- 
las Rafinesque), lettuce seed germination (Lactuca 
sativa L.), lettuce root elongation (Lactuca sativa), 
and earthwork survival (Eisenia foetida Savigny). 
This test battery of protocols can be applied to 
soils, sediments, elutriates from soils or sediments, 
groundwater, and surface water for the purpose of 
Coogee short-term toxicity effects. (Lantz-PTT) 
W89-10311 


EVALUATION OF REPRODUCIBILITY OF 
ORGANIC CONTAMINANT CONCENTRA- 
TIONS IN GROUND WATER CONTAMINAT- 
ED BY WOOD-PRESERVING WASTES AT 
PENSACOLA, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

B. J. Franks, D. F. Goerlitz, and J. B. Pruitt. 

IN: U.S. Geological Survey Program on Toxic 
Waste--Ground-Water Contamination: Proceed- 
ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and Open File Report Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p A-13-A-14. 


Descriptors: *Florida, *Pollutant identification, 
*Groundwater pollution, *Phenols, *Creosote, 
*Sampling, Chemical analysis, Data interpretation, 
Variability, Wood-preserving wastes, Precision. 


A sand-and-gravel aquifer near Pensacola, Florida, 
contaminated by wood-preserving wastes has 
groundwater enriched in phenolic compounds 
(36%), heterocyclic compounds, including N, S, 
and O heterocycles (29%), and organic acids 
(35%) o ting from a wood-treatment plant 
operated "ho 1902 to 1981. To evaluate data 
variability, sampling and analytical methods were 
carefully controlled over a 3-yr period. Four wells, 
which provided a representative range of contami- 
nant concentrations, were selected and sampled at 
a flow rate of 1 L/min, immediately after 3-30 
casing volumes (110-1,100 L) of water were re- 
moved. Observed concentrations were 0.4-11.0 
mg/L for naphthalene, 0.06-2.2 mg/L for 3,5-di- 
methylphenol, and <0.05-081 mg/L for dibenzo- 
furan. Analytical precision and accuracy were 
evaluated by analyzing replicate ground-water 
samples, surrogate matrix spikes, and deionized 
water target and surrogate spikes. Analytical preci- 
sion also was evaluated by making repeated analy- 
ses of the two surrogate compounds in a matrix 
spike and of a deionized water spike containing the 
three target compounds. Reproducibility varied 
between 2 and 30%, with a mean of about 15%. 
Since sampling techniques were carefully con- 
trolled during this investigation, most of the ob- 
served variation is assumed to be a result of inher- 
ent uncertainties in the analyses of target organic 
compounds in the subsurface waters. (See also 
W89-10313) (Rochester-PTT) 
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DETECTION OF SELECTED PESTICIDES IN 
EXTRACTS OF CORE MATERIALS AND 
GROUND WATER FROM KANSAS, 

Geological Survey, Denver, CO. 

T. R. Steinheimer. 

IN: U.S. Geological Survey Program on Toxic 
Waste--Ground-Water Contamination: 

ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and Open File Report Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p D-25-D-26. 


Descriptors: *Pollutant identification, *Pesticides, 
*Soil contamination, *Kansas, Mass spectrometry, 
Gas chromatography, Fate of pollutants, Atrazine, 
Alachlor, Terbufos, Metolachlor, Trifluralin, Tria- 
dimefon, Triadimenol, Triazines, Agricultural 
chemicals, Water pollution sources. 


Soil-core samples were taken from test plots on 
agronomy farms owned and operated by a univer- 
sity in Kansas. The samples were analyzed for 
residues of recently applied pesticides. A list of 
pesticides was developed from records available at 
each farm. The chemicals used were primarily 
herbicides, including triazines, atrazine, and cyana- 
zine, with the triazine-like material metribuzin. 
Also included were the alachlor, and metolachlor, 
and trifluralin. The organophosphate insecticide 
terbufos and two fumigant-fungicides, triadimefon 
and triadimenol also were listed. Several methods 
incorporating new approaches were used in at- 
tempts to find residues of these pesticides in the 
soils. Gas chromatography with mass analysis was 
necessary for unambiguous identifications and to 
avoid false positives. Atrazine and alachlor were 
identified in a groundwater sample collected 4 mo 
after the last application. Identifications were con- 
firmed by ion-trap mass spectrometry (ITMS), 
with concentrations of both herbicides less than 1 
microgram/L. No other pesticides were confirmed 
by ITMS in the soil-core extracts. (See also W89- 
10313) (Rochester-PTT) 
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USE OF CARBON-13 NUCLEAR MAGNETIC 
RESONANCE SPECTROSCOPY IN THE 
ANALYSIS OF COMPLEX SAMPLES OF EN- 
VIRONMENTAL INTEREST, 

Geological Survey, Denver, CO. 

K. A. Thorn. 

IN: U.S. Geological Survey Program on Toxic 
Waste--Ground-Water Contamination: Proceed- 
ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and Open File Report Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p E-13-E-17, 2 fig, 3 ref. 
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Descriptors: *Spectroscopy, *Pollutant identifica- 
tion, *Minnesota, *Groundwater pollution, *Trac- 
ers, *Path of pollutants, *Water analysis, *Massa- 
chusetts, Surfactants, Nuclear magnetic resonance, 
— materials, Plumes, Detergents, Oil pol- 
ution. 


The analytical problems addressable with carbon- 
13 Fourier transform nuclear magnetic resonance 
(13C NMR) are described; the general protocol for 
analysis of complex samples by 13 C NMR; and 
two examples of successful use of 13C NMR at 
U.S. Geological Survey hazardous waste research 
sites are presented. Biodegraded crude oil fractions 
at Bemidji, Minnesota, and the detergents from 
groundwater on Cape Cod, Massachusetts were 
analyzed. 13C NMR can complement, or in some 
instances, supplant gas een se pr pace we 
spectroscopy (GC/MS) in the analysis of complex 
mixtures of organic compounds. Both quantitative 
and nonquantitative uses of the technique are possi- 
ble. At the Bemidji site, hydrophobic and hydro- 
philic fractions have been isolated from ground- 
water downgradient of the oil pool. 13C NMR was 
used to obtain information about the oxygen-con- 
taining functional groups in the hydrophilic frac- 
tion. With this information, an appropriate deriva- 
tion procedure for analysis of the hydrophilic acid 
fraction by GC/MS could be chosen. In research- 
ing the contamination of groundwater by anionic 
detergents at the Cape Cod site, it was hypoth- 
esized that detergents formed two distinct plumes 
downgradient from sewage dis; beds at Otis 
Air Force Base. The downfield plume was as- 
sumed to consist of alkyl benzene sulfonate (ABS) 
detergents, whereas the upfield plume was as- 
sumed to consist primarily of linear alkylbenzene 
sulfonate (LAS) detergents. The 13C NMR spectra 
clearly distinguished an ABS standard from an 
LAS standard. The attached proton test (APT) 
spectrum from detergent isolated from the down- 
field plume was identical to the APT spectrum of 
the ABS standard, confirming that the plume con- 
tained an ABS detergent. (See also W89-10313) 
(Rochester-PTT) 

W89-10353 


PRELIMINARY DEVELOPMENT OF A FIBER 
OPTIC SENSOR FOR TNT, 

New Hampshire Univ., Durham. Dept. of Physics. 
Y. Zhang, W. R. Seitz, D. C. Sundberg, and C. L. 
Grant. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A1195 869. 
Price codes: A03 in paper copy, A01 in microfiche. 
— Report 88-4, March 1988. 16p, 6 fig, 6 tab, 
6 ref. 


Descriptors: ‘*Pollutant identification, *Fiber 
optics, *Trinitrotoluene, *Remote sensing, *Sen- 
sors, *Measuring instruments, *Groundwater pol- 
lution, Chemical reagents, Membranes. 


Research aimed at the development of a fiber-optic 
based sensor is described for in situ detection of 
trinitrotoluene (TNT) in groundwater. Three ap- 
proaches were evaluated in depth. All three in- 
volved use of a material to concentrate TNT in the 
field of view of an optical fiber. The materials 
tested were: (1) a concentrated dextran solution 
isolated by a semi-permeable membrane; (2) a pre- 
swollen cross-linked polyvinyl alcohol polymer; 
and (3) an amine-loaded polyvinyl chloride (PVC) 
membrane. Another approach based on the forma- 
tion of a colored TNT anion at high pH was also 
considered. The amine-loaded PVC membrane ap- 
pears to have the most promise. Clear membranes 
were prepared which reacted with TNT to form a 
colored product. Measurement is made at 520 nan- 
ometers which is very convenient for fiber optic- 
based sensing. Various primary amines were as- 
sessed. (Author’s abstract) 
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INSTALLATION RESTORATION PROGRAM 
PHASE _ II-CONFIRMATION/QUANTIFICA- 
TION, STAGE 1. VOLUME 1: SELFRIDGE AIR 
NATIONAL GUARD BASE, MACOMB 
COUNTY, MICHIGAN. 

Weston (Roy F.), Inc.. West Chester, PA. 





For primary bibliographic entry see Field 5B. 
W89-10373 


INSTALLATION RESTORATION PROGRAM 
PHASE eg ag pete 
TION STAGE 1. BUCKLEY AIR 
GUARD BASE, COLORADO. 
poe and Moore, Park Ridge, 

‘or primary bibliographic aa see Field 5B. 
Was 10386 


INSTALLATION RESTORATION PROGRAM 
PHASE _ II-CONFIRMATION/QUANTIFICA- 
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For primary bibliographic entry see Field 5B. 
W89-10387 


MARYLAND LONG-TERM STREAM CHEMIS- 
TRY MONITORING PROGRAM. VOLUME I: 
PROGRAM DESIGN, 

International Science and Technology, 
Reston, VA. 


For primary 
W89-10391 


Inc., 
bibliographic entry see Field 5G. 


MARYLAND LONG-TERM STREAM CHEMIS- 
TRY MONITORING PROGRAM. VOLUME III: 
FIELD METHODS MANUAL, 

International Science and Technology, 


Reston, VA. 

Cc. M. , G. J. Filbin, and M. B. Bonoff. 

Available the National Technical Information 

Service, Springfield, VA 22161, as PB88-246269. 
weet copy, , AOL i in microfiche. 


Price codes: A03 
Report No. AD-88-3, April 1988. 30p, 5 fig, 2 tab, 


5 ref, append. 
SMaryleods Water. aa aye *Data acquisition, 

analysis, an Wan 
Gaanan Manuals, on ag 20 me properties, Ph 
cal properties, Chemical Field ‘amis 
Acidification, Water sampling, Water quality con- 


Inc., 


The Field Methods Manual for the Maryland 
Long-Term Stream Chemistry Monitoring Pro- 
gram, describes protocols and guidelines for water 
quality and hydrological monitoring of the select- 
ed streams. It d a rigorous monitoring pro- 
gram designed to maximize the ability to detect 
perp oot in rho ss physical, and chemi- 
cal parameters that are related to the potential 
effects of acidification on stream resources. The 
primary objectives of the field activities described 
in this manual are to insure consistency in sample 
and data collection, to maintain sample integrity in 
the field, and to provide and maintain a high 
— . = control and quality assurance. 
covers sample collection, data record- 
ing, ing, hydrological oe and in-situ physical 
and ci collections. (See also W89- 
10391, wv89-10392, and W89-10394) (Lantz-PTT) 
W89-10393 


MARYLAND LONG-TERM STREAM CHEMIS- 
TRY MONITORING PROGRAM. VOLUME IV: 
LABORATORY METHODS MANUAL, 

International Science and Technology, Inc., 


ae VA. 

C.M , G. J. Filbin, and M. B. Bonoff. 
Available the National Technical Information 
Service, Springfield, VA pong - a 
Price codes: A06 in microfiche. 
Report No. “AD-88-5, A ‘April 19 1 2p, 6 tab, 1 ref. 


Descri iptors: *Laboratory methods, *Water analy- 
sis, * oe ey *Water 4 quality, *Streams, *Moni- 
toring, Quality control, Manuals, Chemical analy- 
sis, Standards, Water quality coe 


This Laboratory Methods Manual, for the Mary- 
land Long-Term Stream lonito ™~ 
Program, describes protocols and guidelines for 
laboratory analyses, sample handling, laboratory 
quality pare cor mg control, and standard 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


pers practices and procedures. It includes 


Comparability to NSWS is 
desirable not only because of the size of the NSWS 
data base (nearly 2,500 lakes and streams), but also 
because these analytical methods are state-of-the- 
science, representing a major men of research 
and development as well as Amy | assurance. (See 
also W89-10391 thru W89-10393) (Lantz-PTT) 
W89-10394 
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IGTON AIR NATIONAL GUARD BASE, 
BURLINGTON, VERMONT. 
Fe Roy F} Inc. ane Field 5B. 
or primary entry see 
W89-10399 ~~ 


STATISTICAL METHODS FOR ENVIRON- 
MENTAL POLLUTION MONITORING, 
Corvallis Environmental Research Lab., OR. 

For primary bibliographic entry see Field 7A. 
W89-10403 


vans, CHROMATOGRAPHY IN WATER ANAL- 


Moscow State Univ. we —— of Chemistry. 
O. A. Shpigun, and Y. A. Zolo’ 

Ellis Horwood Ltd., Chichester, England. 1988. 
188 p. Translated from Russian. 


Descriptors: *Pollutant identification, *Ion ex- 
change chromatography, *Chemical analysis, 
*Chromatography, *Water analysis, Anions, Inor- 
oo —— Organic compounds, Precipita- 


Ion chromatography is the best method for the 
determination of anions in solution as it features 
both high sensitivity and selectivity. In one sample, 
up to 10 anions can be determined in 10-20 minutes 
and the number of anions detected is much higher 
in the case of gradient elution. The method is 
particularly convenient for the analysis of different 
types of water. Fundamentals of the method are 
discussed in detail. Recent achievements in ion 
chromatography, which greatly broaden its scope, 

are also considered. These include new methods of 
caupenniien of ix tecanians tga ane taker 
poet dg: tha ik = rte Bape Much 
attention is paid to the determination of inorganic 
anions, including anions of weak acids. Methods of 


acidic nature, are discussed and techniques for 
determination of metal ions are also presented. The 
analysis of water of different types e.g. surface 
, sea water, and atmospher- 
ic precipitation is considered. (Lantz-PTT) 
W89-10404 





MANGANESE DYNAMICS IN THE BR. 
B.RUSSELL IMPOUNDMENT, 
Clemson Univ., SC. Dept. of Chemistry. 
For primary bibliographic entry see Field 5G. 
W89-10505 


ENZYMOLOGY OF HYDRILLA, 

District of Columbia Univ., Washington. Dept. of 
Chemistry. 

D. Blackman. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-171466/ 
AS, Price codes: A03 in paper copy, AOI in micro- 
fiche. District of Columbia Water Resources Re- 
search Center, Washington, D.C., Report August 
1987. 33p, 14 fig, 7 ref. 


Descriptors: *Hydrilla, *Bioassay, *Enzymes, 
*Protein assay, *Enzyme assay, *Pollutant identifi- 


cation, Spectrophotometry, Analytical techniques, 
Aquatic growth control, District of Columbia. 


Sources Of Pollution—Group 5B 


Hydrilla verticillata continues to Vo hae ly 
lems to the water-ways in the Washington, D.C. 
pee ed lhe om me camp he 
Of metabolically, «the enzymes of Hydra 
o it 

The effects of freeze-thaw cycles on 


significance in evaluating potential agents for the 
= of Hydrila growth Hyaril samples were 

manually at the Belle Haven Marina in 
Alexandria, VA, at intervals of approximately one 
month from June to October, 1 Protein assays 
were carried out by the coomassie blue dye bind- 
ing method. All enzyme assays were carried out 
vary widely in 
stability and sensitivity to handling. Of the three 





tions, namely the loss of data for the first thaw on 
many samples, and the difficulty of carrying out 
—— 


W89-10507 


MEASUREMENT OF 4NONYLPHENOL IN 
WATER AND WASTEWATER EFFLUENTS, 
District of a — Washington. Water 
Resources Research 

M. M. Varma, D. Pate Le Wan, J. H. Johnson, 
and J. N. Cannon. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-171086/ 
AS, Price codes: A04 in paper pore cope, AO1 in micro- 
fiche. Report, August 1987, 47p, 6 fig, 8 tab, 28 ref. 


Descriptors: *Wastewater analysis, *Water son 
sis, *Pollutant identification, *Phenols, 
n hy, Organic compounds, Anded 
techniques. 


pier apa = (NP) is a ‘toxic ge ome of non- 





and refine measurement of 

as well as to perform the quantitative evaluation of 
NP at local treatment plants. A routine methodolo- 
gy for quantitative evaluation of NP was devel- 
High Performance Liquid Chromatog- 
panama reverse and normal phases 


The prime objectives of this study were to dev: 
the methodology of 


oped 
raphy 


efficiencies 
ferent adsorptive media. (USGS) 
W89-10508 


5B. Sources Of Pollution 


METALS, 
Geneva Univ. ——- Dept. of Inorganic, 
Analytical and A; Chemistry. 

A. Balikungeri, and W. Haerdi. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 34, No. 3, p 215-225, 
1988. 4 fig, 1 tab, 19 ref. 


Descriptors: *Heavy metals, *Manganese oxide, 
*Metal complexes, *Path of pollutants, *Water 
chemistry, Differential ~ se polarography, Plots, 
Polarographic analysis, Fate of pollutants, Chemi- 
cal speciation, Phy.icochemical properties, Com- 
parison studies, Absorption, Atomic adsorption 
spectrophotometry. 


Manganese oxide plays an important role in regu- 
lating heavy metals in aquatic systems. In order to 
understand their physico-chemical properties, hy- 
drous manganese oxides were synthesized and 
interactions with heavy metals comabelie Cu(+2), 
Pb(+2), Zn(+2) and Cd(+2)) have been studied. 
Complexing capacities as well as a surface com- 
seg constants at pH 5.5, 6.0 and 6.5 have 
determined by differential pulse polarography 
(DPP). The DPP method enables one to make 
metal speciation measurements as it discriminates 
between free metal ion and complexed species. 
Surface complexation constants were evaluated by 
linearizing the titration data using two different 
methods viz. Scatchard and van den Berg-Ruzic 
= — The results yielded by each method 
‘ood agreement. Adsorption of heavy metals 
poring these oxides was also studied over a wide 
range of pH. Atomic absorption spectrometry was 
used for the analyses of these metals. The metal 
analyses were carried out in samples filtered 
through 0.2 micron filters. The drawback of this 
method is that filtrates are contaminated with fine 
oxide particles. Plots of % metal absorbed vs. pH 
showed sigmoidal curves. Plots of conditional sta- 
bility constant obtained from adsorption data vs. 
pH yielded straight lines in the pH range of the 
adsorption edge. Therefore, this method can be 
applied for the prediction of metal speciation. (Au- 
thor’s abstract) 
W89-09277 


MICROANALYTICAL STUDY OF THE GILLS 
OF ALUMINUM-EXPOSED RAINBOW TROUT 
(SALMO GAIRDNERD, 

Antwerp Univ., Wilrijk (Belgium). Dept. of Chem- 
istry. 

C. Goossenaerts, R. Van Grieken, W. Jacob, H. 
Witters, and O. Vanderborght. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 34, No. 3, p 227-237, 
1988. 3 fig, 2 tab, 20 ref. 


Descriptors: *Microscopic analysis, *Tissue analy- 
sis, *Acid rain effects, *Fish, *Trout, *Gills, *Alu- 
minum, *Path of pollutants, Fate of pollutants, 
Lasers, Laser microprobe mass analysis, Electron 
microscopy. 


Laser microprobe mass analysis was used to local- 
ize aluminum at the subcellular level in gills of 
rainbow trout (Salmo gairdneri) ex; to an Al- 
concentration of 200 microg/I for 3 days. The pH 
of the medium was 5.0. This technique is based on 
the perforation (diameter: 1-2 microm) of a micro- 
tome section of the tissue, by a high-power laser 
pulse. Aluminum was mostly found on the surface 
of the gill lamellae, but also in some epithelial cells. 
No aluminum was measured in chloride cells. Bulk 
analysis of the gills gave at least 15 times higher 
Al-concentrations in the Al-exposed fish, com- 
pared to the control fish. Transmission electron 
microscopy revealed fused lamellae, swollen and 
collapsed chloride cells and epithelial cells separat- 
ed from the underlying tissue. (Author’s abstract) 
W89-09278 


OF LAKES IN A FORMER 
G AND SMELTERING AREA: EVI- 

DENCE FROM SUCCESSIVE EXTRACTION 

AND POLLEN ANALYSIS OF LAKE SEDI- 

MENTS, PART 1. LAKE LISSJON, 

Helsinki Univ. (Finland). Dept. of Geology. 

A. Vourinen, I. Vuorela, and S. Welinder. 

International Journal of Environmental Analytical 

Chemistry IJEAA3, Vol. 34, No. 4, p 265-285, 

1988. 12 fig, 1 tab, 50 ref. 


Descriptors: *Industrial wastes, *Mine wastes, 
*Heavy metals, *Path of pollutants, *Lakes, *Lake 


POLLUTION 
MININ 


sediments, *Pollen, Fate of pollutants, Lake Liss- 
jon, Sweden, Palynology, Streambeds, Dating. 


Pollution of lake sediments by heavy metals was 
studied in a previous mining and smeltering area at 
Nyberget, Central Sweden. Samples of a lake sedi- 
ment core were subjected to successive extraction 
and dissolution kinetics study techniques using 1 M 
ammonium acetate at pH 7.3 for exchangeable and 
at pH 4.8 for sorbed and loosely bound elements, 
and 1 M hydroxylammonium chloride plus 2 M 
acetic acid for reducible loosely and moderately 
bound elements. The pollution was studied in con- 
nection with environmental history reflected by 
vegetational changes (pollen analysis) and distribu- 
tion of charcoal dust particles. The amounts of 
loosely and moderately bound metals (especially of 
Pb, Cd, Ag and Cu) were particularly high in three 
distinct horizons in the sediments of the Lake 
Lissjon, which was studied downstream of the pre- 
existing smeltering site. The input of eroded car- 
bonate-bearing mineral matter into the lake seemed 
to have neutralized acidity of the lake sediments. 
The anthropogenic pollen data and the amount of 
charcoal dust correlate well with the metal pollu- 
tion reflecting environmental history in the area. 
Besides, the heavy metals were strongly scavenged 
by Mn oxides on small stones on a streambed 
nearby the smeltery. The heavy metals, however, 
had relatively low content and were rather tightly 
bound forms in slag fragments sampled from the 
streambed. (See also W89-09281) (Author’s ab- 
stract) 

W89-09280 


POLLUTION OF LAKES IN A FORMER 
MINING AND SMELTERING AREA: EVI- 
DENCE FOR SUCCESSIVE EXTRACTION AND 
POLLEN ANALYSIS OF LAKE SEDIMENTS, 
PART 2, LAKE DAMMSJON 

Geologian Tutkimuskeskus, Espoo (Finland). 

I. Vuorela, A. Vuorinen, and S. Welinder. 
International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 34, No. 4, p 287-297, 
1988. 9 fig, 9 ref. 


Descriptors: *Industrial wastes, *Mine wastes, 
*Path of pollutants, *Pollen, *Heavy metals, 
*Lakes, *Lake sediments, Fate of pollutants, Lake 
Dammsjon, Sweden, Palynology, Dating. 


A sediment core from Lake Dammsjon in a previ- 
ous mining and smeltering area at Nyberget, Cen- 
tral Sweden, was investigated for heavy metal 
pollution. Successive extraction and dissolution ki- 
netics techniques were used. Environmental events 
in the area were assessed by means of pollen analy- 
sis and distribution of charcoal dust in the sedi- 
ment. The lake is situated upstream from the 
former smeltering site. Secondary pollution of sedi- 
ments by Pb and Zn was discovered. The pollution 
was evidently due to release of the metals from the 
smelter and their subsequent redistribution by field 
and soil erosion. The input of eroded carbonate- 
bearing matter obviously neutralized natural acidi- 
ty of the lake sediments. The results of pollen 
analysis and charcoal distribution agree well with 
the chemical evidence reflecting environmental 
history in the lake area. (See also W89-09280) 
(Author’s abstract) 

W89-09281 


WATER CHEMISTRY METHODS IN ACID 
DEPOSITION RESEARCH: A COMPARATIVE 
STUDY OF ANALYSES FROM CANADA, 
NORWAY, AND THE UNITED STATES, 
Lockheed Engineering and Sciences Co., Inc., Las 
Vegas, NV. 

For primary bibliographic entry see Field 5A. 
W89-09282 


ORGANOCHLORINE CONTAMINANTS IN 
EGGS OF SEABIRDS IN THE NORTHWEST 
ATLANTIC, 1968-1984, 

_ Wildlife Research Centre, Ottawa (Ontar- 
io). 

P. A. Pearce, J. E. Elliott, D. B. Peakall, and R. J. 
Norstrom. 

Environmental Pollution ENPOEK, Vol. 56, No. 
3, p 217-235, 1989. 2 fig, 3 tab, 39 ref. 
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Descriptors: *Path of pollutants, *Organic com- 
pounds, *Eggs, *Water birds, *Birds, *Atlantic 
Ocean, *Chlorinated hydrocarbons, Polychlorinat- 
ed biphenyls, DDE, Dieldrin, Benzenes, Chlorinat- 
ed hydrocarbons, Halogenated pesticides. 


Eggs of three seabird species, double-crested cor- 
morant (Phalacrocorax auritus) Leach’s storm- 
petrel (Oceanodroma leucorhoa), and Atlantic 
puffin (Fratercula arctica) were collected at four- 
year intervals from 1968 to 1984, from colonies in 
eastern and analyzed for organochlorines. This 
monitoring study was established to provide data 
on contamination of the marine environment and 
possible implications for seabird health. Long-term 
trend data are presented for polychlorinated bi- 
phenyls (PCBs), DDE, dieldrin, hexachloroben- 
zene (HCB), oxychlordane, heptachlor epoxide, 
hexachlorocyclohexane (HCH) and mirex. DDE 
and PCBs declined significantly in all species from 
the Bay of Fundy. DDE declined significantly in 
puffins and petrels while PCBs declined only in 
petrels from the Atlantic coast of Newfoundland. 
Generally, DDE declined more than PCBs. Diel- 
drin, oxychlordane, HCH and mirex levels de- 
creased at some locations but were stable at others. 
HCB and heptachlor epoxide levels remained 
steady or increased significantly, depending on the 
species and location. Organochlorine levels in cor- 
morants from the St. Lawrence River estuary 
showed no significant trends. (Author’s abstract) 
W89-09284 


UNUSED FERTILIZER NITROGEN IN 
ARABLE SOILS--ITS CONTRIBUTION TO NI- 
TRATE LEACHING, 

Rothamsted Experimental Station, Harpenden 
(England). 

A. J. McDonald, D. S. Powlson, P. R. Poulton, 
and D. S. Jenkinson. 

Journal of the Science of Food and Agriculture 


JSFAAE, Vol. 46, No. 4, p 407-419, 1989. 1 fig, 4 
tab, 22 ref. 


Descriptors: *Fertilization, *Path of pollutants, 
*Nitrogen, *Nitrates, *Leaching, *Soil types, 
Arable soils, Plant growth, England. 


Nitrate present in arable soils in autumn is at risk to 
leaching during the following winter. To see 
whether unused nitrogen fertilizer was a major 
source of this nitrate, 15N-labelled fertilizer was 
applied to 11 winter wheat crops at rates between 
47 and 234 kg N/ha in spring. The experiments 
were on three contrasting soil types in south-east 
England. On average, 17% of the N from spring- 
applied labelled fertilizer remained in the 0-23 cm 
soil layer at harvest (range, 7-36%) but only a 
small proportion was in inorganic 
forms(ammonium + nitrate). This was never more 
than 5 kg N/ha and averaged only 1.3% of the 
fertilizer N applied (range, 0.4-3.6%). between 79 
and 98% of the inorganic N in soils at harvest was 
unlabelled, being derived from the mineralization 
of organic N rather than from unused fertilizer. 
The amount of unlabelled N was much greater 
where wheat was grown after plowing up grass or 
grass/clover leys than where it was grown in all- 
arable rotations. When wheat was grown without 
N fertilizer, soil inorganic N content at harvest was 
no lower than in plots given fertilizer at rates up to 
234 kg N/ha. It is indicated that, for soil growing 
winter wheat, almost all of the nitrate at risk to 
leaching over the winter period comes from miner- 
alization of organic N, not from unused fertilizer 
applied in spring. Consequently, even a drastic 
reduction in N fertilizer use would have little 
effect on nitrate leaching. (Author’s abstract) 
W89-09291 


RESIDUES IN FISH EXPOSED TO SUBLE- 
THAL DOSES OF ENDOSULFAN AND FISH 
COLLECTED FROM COTTON GROWING 
AREA, 

Sydney Univ. (Australia). Dept. of Zoology. 

For primary bibliographic entry see Field 5A. 
W89-09292 





HEALTH IMPLICATIONS OF RADIONU- 
CLIDE LEVELS IN CATTLE RAISED NEAR U 
MINING AND MILLING FACILITIES IN AM- 
BROSIA LAKE, NEW MEXICO, 

New Mexico Health and Environment Dept., 
Santa Fe. Environmental Improvement Div. 

For primary bibliographic entry see Field 5C. 
W89-09296 


STATISTICAL ANALYSIS OF PRECIPITA- 
TION CHEMISTRY MEASUREMENTS OVER 
THE EASTERN UNITED STATES: PART I. 
SEASONAL AND REGIONAL PATTERNS AND 
CORRELATIONS, 

SRI International, Menlo Park, CA. 

R. M. Endlich, B. P. Eynon, R. J. Ferek, A. D. 
Valdes, and C. Maxwell. 

Journal of Applied Meteorology JAMOAX, Vol. 
27, No. 12, p 1322-1333, December 1988. 6 fig, 5 
tab, 16 ref. Utility Acid Precipitation Study Pro- 
gram contract U101-03. 


Descriptors: *Chemistry of precipitation, *Data 
collections, *Precipitation, *Acid rain, Seasonal 
variations, Statistical analysis, Rainfall, Correlation 
analysis, Acidity, Sulfates, Nitrates, Hydrogen ion 
concentration, Ammonium, Regression analysis. 


Daily precipitation measurements for the period 
1978 through 1983 over the eastern United States 
were examined for 34 sites. A statistical investiga- 
tion was made of the regional and seasonal patterns 
of the chemical constituents in precipitation, the 
relationship among various constituents and pre- 
cipitation acidity, and the representation of acidity 
by a linear combination of constituent concentra- 
tions. Analysis of the data seasonally showed that 
in the eastern part of the region, the highest hydro- 
gen ion and sulfate concentrations occurred in 
summer while nitrate showed smaller seasonal 
variations. Ammonium concentrations peaked in 
spring or summer. At a western site, the seasonal 
variations in hydrogen ion and analytes concentra- 
tions were small. The relationships between acidity 
and the other chemical constituents were investi- 
gated. In the — where acidity was highest, 
concentrations of sulfate and nitrate were relative- 
ly high and ammonium concentrations were also 
relatively high, but not to the extent that acidity 
was neutralized. The two predominant cations 
were hydrogen and ammonium, and the predomi- 
nant anions were sulfate and nitrate. Together, 
these four accounted for 75% or more if the total 
ionic content of the precipitation at each of the six 
sites. A correlation analysis of the constituents at 
the six sites showed that the concentrations of 
hydrogen ions were most highly related to sulfate 
concentrations. Several linear regression equations 
that relate hydrogen ion concentrations to combi- 
nations of the concentrations of various analytes 
were tested, and their explained variance was com- 
puted. (See W89-09303 thru W89-09305) (Miller- 


PTT) 
W89-09302 


STATISTICAL ANALYSIS OF Pn tg 
TION CHEMISTRY MEASUREMENTS O 
THE EASTERN UNITED STATES: PART IL I. 
KRIGING ANALYSIS OF REGIONAL PAT- 
TERNS AND TRENDS, 

SRI International, Menlo Park, CA. 

B. P. Eynon. 

Journal of Applied Meteorology JAMOAX, Vol. 
27, No. 12, p 1334-1343, December 1988. 7 fig, 4 
tab, 10 ref. Utility and Precipitation Study Pro- 
gram contract U101-03. 


Descriptors: *Chemistry of precipitation, *Statisti- 
cal analysis, *Precipitation, *Acid rain, Regional 
analysis, Rainfall, Kriging, Data collections, Distri- 
bution patterns. 


The regional patterns and time trends of free acidi- 
ty and inorganic chemical constituents in precipita- 
tion were investigated using a new archive of daily 
precipitation chemistry measurements for the east- 
ern United States. This archive contains data from 
three networks during the period from 1979 
through 1983 and consists of approximately 10,000 
precipitation samples. The Kriging interpolation 
method was used to provide objective, unbiased 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


estimates of the regional patterns of the chemical 
constituents and their time trends. Highest concen- 
trations of hydrogen, sulfate, and nitrate ions oc- 
curred along the Ohio River Valley northeastward 
to New England. Maximum ammonium concentra- 
tions occurred in a belt extending from the north- 
ern Great Plains eastward across the Great Lakes. 


of the three main constituents was found. Year-to- 
year changes were both d and d 

with values decreasing from 1981 to 1983. More 
data are required to determine whether the appar- 
ent trend is continuing. In contrast, no statistically 
significant trends ‘sagt found in the amount of 
material deposited by pitation. (See also W89- 
09302 and WV89-09304 | aan W89-09305) (Author’s 
abstract) 

W89-09303 





STATISTICAL ANALYSIS OF PRECIPITA- 
pay CHEMISTRY MEASUREMENTS OVER 

THE EASTERN UNITED STATES: PART III. 
THE IONIC BALANCE AMONG CHEMICAL 
CONSTITUENTS, 


SRI International, Menlo Park, CA. 

R. J. Ferek, B. P. Eynon, and R. M. Endlich. 
Journal of Applied Meteorology JAMOAX, Vol. 
27, No. 12, p 1344-1351, December 1988. 6 fig, 1 
tab, 11 ref. Utility Acid Precipitation Study Pro- 
gram contract U101-03. 


Descriptors: *Chemistry of precipitation, * 
rium, *Precipitation, *Acid rain, *lons, S 
Nitrates, Ammonium, Calcium, Magnesium 
Sodium, Chlorides, Statistical analysis, Chemical 
constituents, Rainfall. 


uilib- 


The relationship between acidity and the principal 
chemical constituents of precipitation (including 
sulfate, nitrate, ammonium, oe magnesium, 
sodium and chloride) were investigated using a 
new archive of daily precipitation chemistry meas- 
urements for the eastern United States. This ar- 
chive consists of measurements from three net- 
works during the period from 1979 through 1983. 
The chemical relationships between acidity and the 
other chemical constituents were studied using six 
sites that span the eastern United States and repre- 
sent geographic variations. At these sites, the two 
predominant cations were hydrogen and ammoni- 
um, and the predominant anions were sulfate and 
nitrate; these four largely controlled the ionic bal- 
ance, particularly at locations where the precipita- 
tion was most acidic. When other less predominant 
analytes (sodium, magnesium, potassium, chloride 
and phosphate) were also considered, the average 
ionic indicated an apparent excess of ca- 
tions relative to anions. This imbalance arose either 
from a bias in the measurement of cations, or from 
anions (such as organic acids) that were not meas- 
ured. At all sites, there was wide variability from 
day to day in the concentrations of all analytes. 
For example, the relative amounts of the four 
predominant analytes changed substantially from 
storm to storm. This variability indicates that air 
mass trajectories over emission sources, and vari- 
ations in chemical processes and meteorological 
conditions interacted in complex ways to produce 
the observed constituent concentrations. (See 
W89-09302 thru W89-09303 and W89-09305) (Au- 
thor’s abstract) 

W89-09304 


STATISTICAL ANALYSIS OF PRECIPITA- 
TION CHEMISTRY MEASUREMENTS OVER 
THE EASTERN UNITED STATES: PART IV. 
THE INFLUENCES OF METEOROLOGICAL 
FACTORS, 

SRI International, Menlo Park, CA. 

C. Maxwell, B. P. Eynon, and R. M. Endlich. 
Journal of Applied Meteorology JAMOAX, Vol. 
27, No. 12, p 1352-1358, December 1988. 1 fig, 5 
tab, 16 ref. Utility Acid Precipitation Study Pro- 
gram contract U101-03. 


Descriptors: *Path of pollutants, *Precipitation, 
*Meteorology, *Acid rain, Rainfall, Acidic water, 
Data collections, Weather patterns, Statistical anal- 
ysis. 


Sources Of Pollution—Group 5B 


The influences of meteorological factors on pre- 
cipitation acidity and constituent concentrations 
were investigated using selected portions of a new 
archive of daily precipitation chemistry measure- 
ments for the eastern United States. This archive 
consists of measurements during the period from 
1979 through 1983. Differences in acidity and ana- 
lyte concentrations were found for different pre- 
cipitation types. Rain had significantly higher aver- 
age acidity, and higher sulfate and ammonium con- 
than frozen 


cipitation days were classified objectively into 
seven groups including warm frontal, cold frontal, 
and convective categories. On an overall basis for 


groups. 
The convective category had the highest average 
concentrations of hydrogen ion, sulfate, and ni- 
trate. The cold front category was next highest in 
these constituents, and also had the highest ammo- 
nium concentration. In contrast, the warm front 
had the lowest acidity and lowest con- 
centrations of sulfate, nitrate, and ammonium. The 
average daily precipitation amount for warm fronts 
was approximately double that for cold fronts and 
convective events, so that the deposition of con- 
stituents by these phenomena was roughly the 
same. Individual sites varied from this general pat- 
tern, probably reflecting the distribution 
of emission affecting that site. (See W89-09302 thru 
W89-09304) (Author’s abstract) 
W89-09305 


PARAMETER ESTIMATION FOR COUPLED 
UNSATURATED FLOW AND TRANSPORT, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental and Hazardous 
Material Studies. 

S. Mishra, and J. C. Parker. 

Water Resources Research WRERAO, Vol. 25, 
No. 3, p 385-396, March 1989. 5 fig, 7 tab, 20 ref. 


Descriptors: *Simulation analysis, *Model studies, 
*Path of pollutants, *Solute transport, *Dispersion, 
*Soil water, *Hydraulic properties, *Unsaturated 
flow, *Diffusivity, Numerical analysis, Optimiza- 
tion, Permeability, Parameterization, Algorithms, 
Least squares method, Hydraulic models, Estimat- 
ing. 


The estimation of soil hydraulic and transport pa- 
rameters from transient unsaturated flow and 
tracer experiments using a combined simulation- 


properties are defined 

Genuchten’s (1980) parametric model for two- 
phase ity-saturation-pressure relations, 
and transport properties are defined by an empiri- 


cal parametric dispersion model. A nonlinear 
weighted least squares algorithm is used to esti- 
unknown model 


and pressure heads obtained from hypothetical in- 
filtration/redistribution/evaporation experiments, 
and those predicted by solving a numerical model 
of coupled unsaturated flow and transport. Simul- 
taneous estimation of hydraulic and transport prop- 
erties is found to yield smaller estimation errors for 
model parameters than sequential inversion of hy- 
draulic from water content and pressure 
head data followed by inversion for transport 

from concentration data. For infiltra- 
tion-ev: sequences in layered media, it was 
found that proper T ientificetion of layer locations 
is critical, filing which the effect of contrasting 
soil 


g 

the estimated pny but it is also about 
40% less than the actual value. This suggests that 
ignoring te a conditions introduces an 
error in a or of the wetting 
front, whic aouen tends to the solute front. It 
is shown, however, that meaningful estimates for 
such parameters as scale-dependent dispersivities 
can be obtained for the hypothetical data sets used 
in this study, even in the presence of data and 
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Group 5B—Sources Of Pollution 


model error, when the number of unknown param- 
eters is reduced. (Author’s abstract) 
W89-09312 


GAS TRANSPORT IN UNSATURATED ZONES: 
MULTICOMPONENT SYSTEMS AND THE 
ADEQUACY OF FICK’S LAWS, 

ae ical Survey, Reston, VA. 

C. Thesteanen and D. W. Pollock. 

Woes Resources Research WRERAO, Vol. 25, 
No. 3, p 477-507, March 1989. 3 fig, 11 tab, 27 ref, 
7 append. 


Descriptors: *Soil gases, *Path of pollutants, 
*Leaching, *Hazardous wastes, *Porous media, 
*Aeration zone, *Unsaturated flow, Mathematical 
equations, Hydrologic properties, Soil moisture, 
Gravity flow, Mathematical studies, Fluid flow, 
Percolation, Diffusivity, Ficks laws, Viscous flow, 
Nitrogen, Argon, Error analysis. 


A complete understanding of multicomponent gas 
transport in porous media (unsaturated zones) in 
and near waste disposal sites requires a knowledge 
of Knudsen transport, the molecular and nonequi- 
molar components of diffusive flux, and viscous 
(pressure-driven) flux. A brief discussion is present- 
ed of the principles underlying each of the above 
flux mechanisms, illustrated with binary systems, 
and then casts the constitutive equations in forms 
thought to be most useful for the study of natural 
unsaturated zones. A derivation is presented show- 
ing that the constitutive equations maintain the 
same form when expressed in terms of the poten- 
tiometric head of a gas column in a gravitational 
field, a conclusion of considerable practical impor- 
tance for the study of natural systems. The viscous 
and diffusive fluxes are coupled with the constitu- 
tive equations through the Knudsen diffusivities. 
Equations are derived allowing calculation of 
Knudsen diffusivities from measurements of the 
Klinkenberg effect. The accuracy of Fick’s first 
Law (and by inference, Fick’s second law) is 
shown to depend primarily on the relative magni- 
tudes of the viscous and diffusive flux components. 
Methods are presented for approximating these 
flux components, to determine whether the multi- 
component equations are needed for a given prob- 
lem. These estimates depend on a knowledge of 
concentration profiles of stagnant (zero flux) gases. 
Fick’s law(s) are, essentially by definition, inad- 
equate to deal with stagnant gases. In the examples 
presented, the error associated with estimating 
total fluxes of nonstagnant gases by Fick’s low 
ranges from a few percent to orders of magnitude. 
Other conclusions include: major gas concentra- 
tion gradients can be produced solely by transport 
phenomena; any study of natural systems that re- 
quires a knowledge of N2 (or Ar) fluxes, as op- 
posed to assuming them to be stagnant, must be 
based on a multicomponent analysis; concentration 
profiles of stagnant gases can be used to determine 
the direction, and semiquantitatively the magni- 
tude, of the net gas flux into or out of unsaturated 
zones. (Author’s abstract) 
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ISOLATION OF PATHOGENIC FREE-LIVING 
NAEGLERIA AMOEBAE FROM COOLING 
WATER OF A POWER PLANT IN SHANGHAI, 
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Chinese Medical Journal CMJODS, Vol. 101, No. 
8, p 539-563, August 1988. 9 fig, 1 tab, 10 ref. 
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thology, China, Population exposure, Amebic men- 
ingoencephalitis, Tissue analysis, Cultures. 


It has been confirmed that two species of free- 
living amebas of the genus Naegleria, i.e., N. fow- 
leri and N. australiensis, are infectious to man and 
cause fatal meningoencephalitis known as primary 
amebic meningoencephalitis. About 130 cases have 
been reported worldwide with two cases in China: 
one in Beijing caused by Naegleria fowleri, the 
other in Shanghai with unknown causative agent. 
From a survey of pathogenic free-living amoebae 


in Shanghai, a strain, WO4302, was isolated from 
the cooling water of a power plant in Shanghai in 
April 1986. It could be fatal in mice. Culture of the 
brain tissue of the dead mice was positive for the 
amoeba. According to the morphology of tropho- 
zoites and their ability to transform into a tempo- 
rary flagellate stage, the parasite belongs to the 
genus Naegleria. But the strain WO42302 was dif- 
ferent from N. fowleri, by several ultrastructural 
characteristics, the protein and isoenzyme patterns 
of acid phosphatase, alkaline phosphatase and lac- 
tate dehydrogenase and its lower virulence. The 
results obtained in this study imply that the patho- 
genic strain WO4302 may belong to the species N. 
australiensis, which is new in China. (Author’s 
abstract) 
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INFLUENCE OF USING PURGED AND PAR- 
TIALLY PENETRATING MONITORING 
WELLS ON CONTAMINANT DETECTION, 
MAPPING, AND MODELING, 
Connecticut Univ., Storrs. Dept. of Geology and 
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DETERGENT FORMULA EFFECT ON TRANS- 
PORT OF NUTRIENTS TO GROUNDWATER 
FROM SEPTIC SYSTEMS, 
Wisconsin Univ. -Madison. 
Center. 

B. J. Alhajjar, J. M. Harkin, and G. Chesters. 
Ground Water GRWAAR, Vol. 27, No. 2, p 209- 
219, March-April 1989. 8 tab, 37 ref. 


Water Resources 
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*Detergents, *Stochastic models, Nutrient remov- 
al, Phosphates, Model studies, Carbonates. 


Two groups of new septic systems in coarse-tex- 
tured soils overlying shallow groundwater were 
monitored for two years to determine the potential 
for contamination of individual groundwater 
supply from the use of phosphate-built (PO4) or 
carbonate-built (CO3) detergents. The distribution 
of nutrients and chloride in the shallow aquifer 
were examined to trace contamination from the 
septic systems. The data were evaluated statistical- 
ly, and a stochastic nutrient transport model was 
compiled to simulate groundwater contamination 
by nutrients for a five-county region. The stochas- 
tic modeling of the data showed that neither deter- 
gent caused delivery of total phosphorus to 
groundwater in concentrations above 0.1 mg/1 as 
P. However, total nitrogen was removed more 
efficiently from systems receiving PO4-built than 
CO3-built detergents. The total nitrogen from 
septic systems reached the groundwater in concen- 
trations of 39 and 69 mg/l as N from PO4{-) and 
CO3-built detergent use, respectively. The deter- 
gent formula has substantial effect on groundwater 
contamination by nitrogen from septic systems. 
(Author’s abstract) 
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PRELIMINARY EVALUATIONS OF REGION- 
AL GROUNDWATER QUALITY IN RELATION 
TO LAND USE, 

Geological Survey, Pueblo, CO. 

D. Cain, D. R. Helsel, and S. E. Ragon 

Ground Water GRWAAR, Vol. 27, No. 2, p 230- 
244, March-April 1989. 10 fig, 6 tab, 17 ref. 
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The U.S. Geological Survey, through its Toxic- 
Waste-Groundwater Contamination Program, 
began studies during 1984 to evaluate the degrada- 
tion of regional groundwater quality as a result of 
human activities. The studies are designed to quan- 
titatively relate human activities, expressed as land 


use, to the quality of groundwater at a regional 
scale. Preliminary results from six of the studies in 
New York, New Jersey, Connecticut, Florida, Ne- 
braska, and Colorado summarized in this paper 
indicate that regional groundwater quality has 
been affected by human activities. The frequencies 
of detection of volatile organic compounds and 
some trace elements were larger in groundwater 
underlying urban or industrial areas in comparison 
to undeveloped areas. Groundwater in agricultural 
areas generally had larger concentrations of nitrate 
and had an increased frequency of detection of 
pesticides in comparison to undeveloped areas. Ef- 
fects of human activities on water quality increased 
as the intensity of urbanization or irrigation in- 
creased. Groundwater pumpage, wastewater dis- 
charges into a stream that is hydraulically connect- 
ed to an alluvial aquifer, and consumptive use of 
groundwater affected the groundwater quality in 
one study area to a greater extent than land-use 
practices. These preliminary results indicate that in 
specific areas, surficial nonpoint sources, expressed 
as land use, have altered regional groundwater 
quality. Additional studies are being made to deter- 
mine if these results are consistent and widespread. 
(Author’s abstract) 
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MODELING THE TRANSPORT AND THE 
FATE OF PESTICIDES IN THE UNSATURAT- 
ED ZONE CONSIDERING TEMPERATURE 


EFFECTS, 

Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 

F. Padilla, P. LaFrance, C. Robert, and J. 
Villeneuve. 

Ecological Modelling ECMODT, Vol. 44, No. 1/ 
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A mathematical model solved by finite elements 
method, namely MELEF-3v model, is used to 
simulate the one-dimensional water flow as well as 
the heat and the mass transport through the unsatu- 
rated-saturated zones of the soil. Differential equa- 
tions and physical lows were used to link tempera- 
ture, water pressure and water chemistry. The 
Arrhenius and the Van ‘t Hoff equations allow the 
prediction of the effect of the water temperature 
on the adsorption and the degradation of pesticides 
in soil. Simulation of the transport of the pesticide 
atrazine is performed in order to evaluate the effect 
of a difference of temperature between the water 
of precipitations and the water of the aquifer, on 
the concentration profile of the pesticide in the 
unsaturated-saturated zones. When considering a 
uniform and constant temperature in a soil column 
(5C), the simulated concentration profiles show, 
after 10 days and 1 year, some differences with 
those obtained by using the Pesticide Root Zone 
Model of Carsel et al. When considering a temper- 
ature variation of 10C between the soil and surface 
(15C) and the water of the aquifer (5C), no signifi- 
cant modification of the individual convection- 
dispersion process for the pesticide was observed 
after 1 year. This temperature variation induces a 
slightly more retarded concentration profile, and 
markedly diminishes the peak concentration of the 
pesticide subject to degradation process. The con- 
centration profile of atrazine in the unsaturated 
zone is then largely affected by this warmer tran- 
sient temperature gradient since the pesticide is 
retarded (adsorbed) in this zone where basic trans- 
formation process are enhanced. (Author’s ab- 
stract) 
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SEQUENTIAL ISOTOPE AND SOLUTE PRO- 
FILING IN THE UNSATURATED ZONE OF 
BRITISH CHALK, 

British Geological Survey, Wallingford (England). 
Hydrogeology Research Group. 
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DOSE-RESPONSE ANALYSIS OF CADMIUM 
IN THE GENERAL ENVIRONMENT WITH 
SPECIAL REFERENCE TO TOTAL CADMIUM 
INTAKE 


LIMIT, 
Kanazawa Medical Univ., Uchinada (Japan 3 
K. Nogawa, R. Honda, T. Kido, I. Tsuritani, and 
Y. Yamada. 
Environmental Research ENVRAL, Vol. 48, No. 
1, p 7-16, February 1989. 4 fig, 5 tab, 18 ref. 
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An epidemiological study on the dose-response 
relationship of cadmium was performed on 1850 
Cd-exposed and 294 nonexposed inhabitants of the 
Kakehashi River basin in Ishikawa Prefecture. 
Cadmium compounds are transported by the Kake- 
hashi River from a mine upstream to the rice fields 
of the study area where the river water is used for 
irrigations. Beta sub 2-microglobulinuria was used 
as an index of the effect of cadmium on health and 
the average cadmium concentration in locally pro- 
duced rice was employed as an indicator of cadmi- 
um exposure. Cadmium exposure was found to 
affect health in a dose-related manner when the 
subjects were classified according to the average 
cadmium concentration in their village rice and 
their length of residence in the polluted area. 
Based on the available data, the total cadmium 
intake that produced an adverse effect on health 
was calculated as approximately 2000 mg for both 
men and women. (Author’s abstract) 
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CONTAMINANT EFFECTS ON OVARIAN DE- 
VELOPMENT IN ENGLISH SOLE (PARO- 
PHYRS VETULUS) FROM PUGET SOUND, 
WASHINGTON, 

National Marine Fisheries Service, Seattle, WA. 
Coastal Zone and Estuarine Studies Div. 

For primary bibliographic entry see Field 5C. 
W89-09365 


ZINC INFLUX ACROSS THE ISOLATED, PER- 
FUSED HEAD PREPARATION OF THE RAIN- 
BOW TROUT (SALMO GAIRDNERD IN HARD 
AND SOFT WATER, 

= Univ., Hamilton (Ontario). Dept. of Bi- 
ology. 

D. J. Spry, and C. M. Wood. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 12, p 2206-2215, 
December 1988. 5 fig, 2 tab, 42 ref. 
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The purpose of this study was to measure the rate 
of Zn influx across the gill of fish, compare it with 
those rates which exist for other divalent metals, 
and also determine the effects of water hardness 
(i.e. Ca). At a waterborne Zn of 1.9 mg/L in hard 
water (approx. 1 mmol Ca/L), Zn influx across an 
isolated, saline-perfused head preparation of rain- 
bow trout (Salmo gairdneri) was about 1.5 nmol/ 
kg/h through the lamellar pathway and about 1 
nmol/kg/h through the filamental route. Flux rates 
came rapidly to steady state in both pathways. 
Trout preexposed to artificial soft water (approx. 
0.05 mmol Ca/L) for 5 d showed differential stimu- 
lation of flux rates to about 42 and 5 nmol Zn/kg/h 
through the lamellar and filamental pathways, re- 
spectively. Under these conditions, steady-state 
fluxes across the lamellae did not occur until 15-20 
min after the start of perfusion. Preparations from 
hardwater-acclimated trout tested in softwater 
gave typical hardwater fluxes showing that these 
changes in influx were not simply due to acute 
exposure of the gill surface to low waterborne 
(Ca). Influxes in softwater trout, studied over (Zn) 
from 0.4 to 7.5 mg Zn/L, revealed a saturable, 
first-order uptake with ap t J sub max and K 
sub m of 150 nequiv/k and 1.5 mg Zn/L (23 
micromoles/L), respectively. Because the apparent 
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K sub m is in the toxic range, Zn is clearly no the 
primary substrate. Scanning electron a 
revealed hypertrophy and increased apical 

sure of chloride cells; this per hg coup pled 
with the increase in Zn influx, suggests that pos 
ride cells may be the site of entry of Zn across the 
gil. (Author’s abstract) 
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LATED FROM WATER, 

Center for Infectious Diseases, Atlanta, GA. Div. 
of Bacterial Diseases. 
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Current Microbiology CUMIDD, Vol. 18, No. 3, 
p 195-197, March 1989. 1 tab, 12 ref. 
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Six Legionella-like organisms were isolated from 
the evaporative air conditioning system of a bus in 
South Australia. All six isolates were presumptive- 
ly identified as legionellae by their growth require- 
ment for L-cysteine and their pot ae branched- 
chain fatty acids. They were serologically distinct 
from other legionellae in the slide agglutination 
test. DNA hybridization studies myer y that the 
six isolates belong to a new species of Legionella, 
Legionella quinlivanii (ATCC 713830), The new 
strain was isolated from water in South Australia 
on Mar 10, 1986. (Author’s abstract) 
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CHEMICAL CHANGES IN SIMULATED RAIN- 
DROPS FOLLOWING CONTACT WITH 
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Simulated raindrops of pH 5.6 or 3.2 were sprayed 
on four boreal forest plant species in situ, and 
raindrops were subsequently collected from their 
leaves for chemical analysis. The purpose was to 
understand better the changes involved in foliar 
neutralization of acidic species used 
were Cornus canadensis, Aralia nudicaulis, 
Maianthemum canadense, and Acer spicatum. 
Samples were analyzed for Ca(++), Mg(++), 
Na(+), NH4+), be toe SO4--), Ci(-), and F(-), 
as well as pH. Changes in leaf raindrop ion concen- 
trations were greater when sprayed with the pH 
3.2 rain than with the pH 5.6 rain. Both increases 
and decreases in ion concentration were found, 
indicating leaching and (or) dissolution of ution 
lates on the leaf or retention by the canopy, respec 

tively. Rapid changes in ion concentrations suggest 
surface deposits play an important role 
raindrop neutralization. Increases in (Ca(+ +)) and 
Mg(+ +)) in raindrops with greater neutralization 
are evidence that cation exchange may also be 
occurring (r squared = 0.170 and 0.321, respec- 
tively, at pH 3.2; p < 0.01). There were significant 
negative correlations between changes in (H(+)) 
and changes in (NO(---)), (SO4(--)), and (NH4(+)) 
(r squared-0.562, 0.525, and 0.297, respectively, and 
pH 3.2; p < 0.01). Most of the other ions measured 
also showed significant correlations with changes 
in (H(+)), but generally the correlation could ac- 
count for only a small percentage of the observed 
results (low r squared). Dry deposition was also 
measured. (Author’s abstract) 
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NOSOCOMIAL LEGIONELLA PNEUMONIA: 
DEMONSTRATION OF POTABLE WATER AS 
THE SOURCE OF INFECTION, 

Center for Infectious Diseases, Atlanta, GA. Div. 
of Bacterial Diseases. 
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B. Ruf, D. Schurmann, I. Horbach, K. Seidel, and 
H. D. Pohle. 

Epidemiology Information EPINEU, Vol. 101, 
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From January 1983 until December 1985, 35 — 
of sporadic nosocomial legionella F age memeapy te 
caused by Legionella Lene pay me Be olny 
nosed in a university 
pneumophila sergroup (SG) ry We > clea from 
12 of the 35 cases and compared to co: g 
L. pneumophila SG f1 isolates from water outlets 
in the patients’ immediate environment by subtyp- 
ing with monoclonial antibodies. The correspond- 
ing environmental isolates were identical to 9 out 
of 12 (15%) of those from the cases. However, 
even in the remaining three cases identical sub- 
pp were found distributed throughout the hospi- 
ater supply. From the hospital water supply 
four different subtypes of L. pneumophila SG 1 
were isolated, three of which were implicated in 
legionella pneumonia. Of 453 water samples taken 
during the study 298 (65.8%) were positive for 
legionellae. Species of Legionella other than L. 
pneumophila have not been isolated. This may 
explain the exclusiveness of L. pneumophila as the 
legionella pneumonia-causing agent. The results 
suggest that the water supply system was the 
source of infection. (Author’s abstract) 
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BACTERIOLOGICAL EXAMINATION OF THE 
WATER SUPPLY ON AN ANTARCTIC BASE, 
Robert Gordon’s Inst. of Tech., Aberdeen (Scot- 
land). British Antarctic Survey Medical Unit. 

C. Harker. 

Epidemiology Information EPINEU, Vol. 102, 
er 1, p 105-112, February 1988. 2 fig, 2 tab, 11 
ref. 
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Antarctica, *Water pollution sources, *Coliforms, 
*Contamination, Desalination, Potable water, 
Water distribution, Seawater. 


Faraday Base in Antarctica represents a small iso- 
lated community producing its own domestic 
water by desalination of sea water. During the 
Antarctic winter of 1986 (April to October), regu- 
lar bacteriological examination of the water supply 
and surrounding sea took place. Samples were 
collected and examined every 2 weeks by the 
methods described in the t of Health 
and Social Security Report No. 71, on the Bacteri- 

ological Examination of Drinking Water Supplies 
(DHSS, 1982), for membrane filtration and co! 
counting. The results of these examinations. The 
results suggest that water of good bacteriological 
quality was produced by the desalination plant, but 
some samples the distribution system con- 
tained coliforms or presumptive Escherichia coli in 
small numbers. Possible reasons are contamination 
from local birds or from sewage discharged into 
the sea water. No cases of gastroenteritis occurred 
on the base during this time. (Author’s abstract) 
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Bayero Univ., Kano (Nigeria). Dept. of Biological 
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Annals of Tropical Medicine and Parasitology 
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Stool and urine samples from 813 schoolchildren 
and adults from the Tomas and Rimin Gado dam 
areas of Kano State, Nigeria, showed Schistosoma 
haematobium to be present at both localities with 
prevalences of 26.6 and 36.8%, respectively. No 
cases of S. mansoni were found. The prevalence 
and intensity of S. haematobium was low and 
similar in both study areas. Statistical analysis re- 
vealed a correlation between prevalence and loca- 
tion, but no evident association with professed 
patterns of water contact. Investigation of 165 
freshwater habitats throughout the state revealed 
the presence of a number of potential snail interme- 
diate host species, namely Bulinus senegalensis, B. 
forskali, B. globosus, B. rohlfsi and Biomphalaria 
pfeifferi. The most widespread species was Bulinus 
senegalensis, which inhabited shallow pools and 
excavations on a variety of substrates. Its habitats 
were typically devoid of aquatic vegetation and 
included those with highly turbid waters and con- 
ductivities as low as 11 microsigmas. Bulinus fors- 
kali was by contrast relatively rare, occurring in 
more permanent water courses, although it was 
often found in mixed populations with B. senega- 
lensis. Bulinus globosus also occurred in seasonally 
rainfilled pools, but was confined to areas south of 
the 12 degrees N parallel, and its habitats tended to 
have a well-developed aquatic flora and clear 
water. The dominant species in man-made lakes 
was B rohlfsi, which occurred in both the Tomas 
and Rimin Gado reservoirs. Biomphalaria pfeifferi 
was also primarily lake dwelling, although all spe- 
cies save B. senegalensis were found in irrigation 
canals. (See also W89-09383) (Author’s abstract) 
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Canadian Journal of Public Health CJPEA4, Vol. 
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Cooling water, Contamination, Canada. 


ons outoreak of nosocomial Legionellosis in the 

Hili Hospital in Canada is described. It is an 
oid 4 acility, possessing no overall air-conditioning 
system, merely a combination of window air-con- 
ditioning (WAC) and one dedicated unit supplying 
the Intensive Care Unit. The temperature of the 
hot water system had been set back from 60 C to 
49 C, the chlorine concentration was < 1 ppm, 
and considerable demolition and excavation had 
taken place. Legionella pneumophila type I was 
isolated from 92% of the shower heads, gooseneck 
faucets in patients’ rooms, faucets in the recovery 
room and operating room. The organism was also 
isolated from the filter of the window air-condi- 
tioning unit supplying the Tecovery room. Decon- 
tamination consisted of raising the temperature of 
the hot water system to 85 C for 20 hours, fol- 
lowed by raising the chlorine concentration of the 
cold water system to 10 ppm; thereafter, all bacte- 
riologically positive units became negative. The 
window air-conditioners were all steamed out, and 
the filters were either replaced or soaked in 2% 
glutaraldehyde solution for 1 hour before replace- 
ment. No further cases were noted and no further 
cases have occurred in the 2.5 years since a special 
protocol was initiated. (Author’s abstract) 
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ALDICARB CONTAMINATION OF GROUND- 
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Recent research describing the physical, chemical 
and microbial behavior of aldicarb are summa- 
rized. This research, together with soil, hydrogeo- 
logical and climatological parameters, will deter- 
mine whether and how that pesticide will reach 
groundwater and how it will behave once there. 
Following the behavior of applied aldicarb was 
complicated by the need to follow the growth and 
decay of two toxic metabolites, ASO and ASO2, 
and to predict their individual behaviors as they 
are affected by microbial activity, pH, tempera- 
ture, and the various soil parameters. Not only do 
their half-lives differ from aldicarb but also their 
movement through soil, causing an extension 
through time and space of the total toxic residue. 
Although precise studies have allowed a better 
understanding of these three individual chemicals, 
a complete picture of their route to the mineralized 
products does not exist. When such pathways are 
discovered, some interesting aspects of chemicals 
not yet identified may be revealed. Several models 
have been developed, with various goals, which 
can simulate and even predict, with various de- 
grees of certainty, the behavior of aldicarb move- 
ment in soil and the saturated zone. Coupled with 
an adequate saturated zone model the vadose 
model PRZM has been refined and applied more 
than the others, and with adequate input of data 
does well at predicting the leading edge band 
location of aldicarb but somewhat less well at 
predicting its concentration as a function of depth. 
It is concluded that assessing the behavior of aldi- 
carb from the time of application to the time of 
appearance of the pesticide and its metabolites in 
groundwater is a complex process. This discussion 
of the broad spectrum of interactive parameters, 
which should be considered and weighed appropri- 
ately, will aid those researchers whose tasks are 
ultimately directed at site-specific evaluations of 
groundwater contamination, not only with aldi- 
carb, but with other pesticides.. (Miller-PTT) 
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ing. 
For primary bibliographic entry see Field 5D. 
W89-09398 


EXPLICIT ALGORITHM TO SIMULATE 
TRANSIENT TRANSVERSE MIXING IN 
RIVERS, 

Alberta Research Council, Edmonton. Resource 
Technologies Dept. 

S. Beltaos, and V. K. Arora. 

Canadian Journal of Civil Engineering CJCEBS8, 
Vol. 15, No. 6, p 964-976, December 1988. 10 fig, 1 
tab, 17 ref, append. 


Descriptors: *Pollutant mixing, *Water pollution 
control, *Rivers, *Streams, *Mixing, *Numerical 
analysis, Algorithms, Destratification, Streamtube 
concept. 


Because no analytical solution exists for transient 
mixing of contaminants in the transverse mixing 
zone of streams, numerical solutions must be used 
in pertinent engineering applications. Few numeri- 
cal algorithms have been developed for this prob- 
lem and the relatively simple explicit ones are 
subject to serious numerical diffusion. It is suggest- 
ed that such effects can be minimized using an 
irregular space grid such that the length of each 
element is exactly equal to the time step times the 
local flow velocity. Using the well-known stream- 
tube concept, a simple, explicit algorithm was ob- 
tained and verified by means of three laboratory 
tests and one field test. Two of these tests included 
concentration data that were both transient and 
within the transverse mixing zone; this affords a 
more complete algorithm testing than has been 
done in the past. This is the first time that such 
testing has performed; previous algorithms have 
only been tested with steady-state mixing or in the 
one-dimensional mixing region. (Miller-PTT) 
W89-09400 


CHARA' (CS OF SEDIMENT LOADS 
IN ONTARIO 

Guelph Univ. (Ontario). ‘School of Engineering. 
For primary bibliographic entry see Field 2J. 
W89-09407 


BIODEGRADATION KINETICS OF LINEAR 
AKYLBENZENE SULFONATE IN SLUDGE- 
AMENDED AGRICULTURAL SOILS, 

Procter and Gamble Co., Cincinnati, OH. Environ- 
mental Safety Dept. 

T. E. Ward, and R. J. Larson. 

Ecotoxicology and Environmental Safety 
EESADV, Vol. 17, No. 1, p 119-130, February 
1989. 5 fig, 3 tab, 27 ref. 


Descriptors: *Linear alkyl sulfonates, *Biodegra- 
dation, *Soil amendments, *Sludge utilization, 
*Soil chemistry, *Fate of pollutants, Chemical 
sludge, Kinetics, Soil organic matter, Sludge, 
Sludge-amended soils. 


Ultimate biodegradation (mineralization of CO2) 
of linear alkylbenzene sulfonate (LAS) were stud- 
ied for a series of pure chain length LAS homologs 
containing 10 to 14 carbon atoms in the alkyl 
chain. Degradation rates were measured following 
the production of 14CO2 from uniformly 14C-ring- 
labeled material. In general, degradation of LAS 
was rapid in soil over a broad concentration range 
(0.1 to 10 times the expected environmental con- 
centration) and demonstrated little variation 
among different homologs. Half-lives for mineral- 
ization of the benzene ring ranged from 18 to 26 
days and were not significantly different for any 
homolog over the range of alkyl chain lengths 
tested. Half-lives measured for LAS degradation in 
these studies were comparable to values reported 
in the literature and also to values obtained for 
naturally occurring materials (stearic acid, cellu- 
lose) typically present in soil environments. It is 
concluded that soil environments exposed to LAS 
in sewage sludges contain microbial communities 
which can actively metabolize this material. Rate 
of biodegradation of the benzene ring, the final 
step in the LAS biodegradation pathway prior to 
complete mineralization, are also sufficient to pre- 
vent LAS from accumulating in soil environments. 
(Author’s abstract) 

W89-09418 


OCCURRENCE AND DISTRIBUTION OF 
VIBRIO SPP., LISTONELLA SPP., AND CLOS- 
TRIDIUM BOTULINUM IN THE SETO 
INLAND SEA OF JAPAN, 

Hiroshima Univ. (Japan). Faculty of Applied Bio- 
logical Science. 

K. Venkateswaran, H. Nakano, T. Okabe, K. 
Takayama, and O. Matsuda. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 3, p 559-567, March 1989. 
1 fig, 7 tab, 54 ref. 


Descriptors: *Clostridium, *Bacterial analysis, 
*Coastal waters, *Pollutant identification, *Patho- 
genic bacteria, *Japan, *Vibrio, Heterotrophs, Spe- 





cies distribution, Surface water, Bottom water, 
Seawater, Seto Inland Sea, Listonella, Distribution 
patterns, Bottom sediments, Population exposure. 


The distribution of Vibrio species from the Seto 
Inland Sea were studied using a simple technique 
using a membrane filter and short preenrichment in 
alkaline peptone water to resuscitate the injured 
cells, followed by plating them onto thiosulfate- 
citrate-bile salts agar. In addition, a survey was 
conducted to determine the incidence of Clostridi- 
um botulinum in sediment samples. Large popula- 
tions of heterotrophs were found in surface water, 
whereas large numbers of total vibrios were found 
in the inner regions having little exchange of sea- 
water when compared with those of the open 
region of the inland sea. In the identification of 463 
isolates, 23 Vibrio spp. and 2 Listonella spp. were 
observed. V. harveyi was prevalent among the 
members of the Vibrio genus. Vibrio species were 
categorized into six groups; an estimated 20% of 
these species were in the so-called —— to 
humans’ group. In addition, a significant propor- 
tion of this group was hemolytic and found in the 
Bisan Sea region. V. vulnificus, V. fluvialis, and V. 
cholerae non-O1 predominated in the constricted 
area of the inland sea, which is eutrophic, as a 
result of riverine influence. It was concluded that 
salinity indirectly governs the distribution of total 
vibrios and analysis of variance revealed that all 
bacterial populations were distributed homogene- 
ously and the variance values were found to be 
significant in some water sampling regions. Of 26 
sediment samples (12%, 3 harbored C. botulinum; 
one was typed as C, while the toxin type of the 
other two could not be determined. All C. botu- 
linum-positive samples were collected from in- 
shore regions and riverine effluents would have 
influenced the higher incidence of clostridial 
spores. It is concluded that there is considerable 
contamination with pathogenic organisms, which 
will challenge the inhabitants of the Seto Inland 
Sea, as well as their dependence on natural re- 
sources. (Author’s abstract) 

W89-09420 


INFLUENCE OF ALTERNATE ELECTRON AC- 
CEPTORS ON THE METABOLIC FATE OF 
HYDROXYBENZOATE ISOMERS IN ANOXIC 
AQUIFER SLURRIES, 

Oklahoma Univ., Norman. Dept. of Botany and 
Microbiology. 

E. P. Kuhn, J. M. Suflita, M. D. Rivera, and L. Y. 
Young. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 3, p 590-598, March 1989. 
5 fig, 2 tab, 36 ref. NSF award ECE-8605143 and 
Pies —— agreements CR-812808 and CR- 
81 : 


Descriptors: *Fate of pollutants, *Anaerobic con- 
ditions, *Aromatic compounds, *Biodegradation, 
*Aquifers, *Metabolites, Slurries, Anoxic water, 
Denitrification, Sulfate reduction, Methanogenesis, 
Hydroxybenzoate. 


The biodegradation of hydroxybenzoate was inves- 
tigated with samples obtained from two sites 
within a shallow aquifer. The metabolic fates of 
the substrates were compared in denitrifying, sul- 
fate-reducing, and methanogenic incubations. 
Under the latter two conditions, phenol was de- 
tected as a major intermediate of p-hydroxyben- 
zoate, but no metabolites were initially found with 
m-or o-hydroxybenzoate. However, benzoate ac- 
cumulation was noted when metabolic inhibitors 
were used with these samples. About 9 to 17 days 
were required for >95% removal of the parent 
isomers under these conditions. When aquifer slur- 
ries were amended with nitrate, the equivalent 
removal of hydroxybenzoates occurred within 4 
days. In the denitrifying incubations, phenol was 
formed from all three Tdanebenaeiats and ac- 
counted for about 30% of the initial substrate 
amendments. No benzoate was measured in these 
samples. All metabolites were identified by chro- 
matographic mobility, mass spectral profiles, or 
both. Autoclaved controls were uniformly incapa- 
ble of transforming the parent substrates. These 
results suggest that the anaerobic fate of hydroxy- 
benzoate isomers depends in the relative substitu- 
tion pattern and the prevailing ecological condi- 
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tions. Furthermore, since these compounds are 
central metabolites formed during the breakdown 
of many aromatic chemicals, these findings may 
help to provide guidelines for the reliable extrapo- 
lation of metabolic fate information from diverse 
anaerobic environments. (Author’s abstract) 
W89-09421 


EFFECT OF THERMAL ADDITIONS ON THE 
DENSITY AND DISTRIBUTION OF THERMO- 
PHILIC AMOEBAE AND PATHOGENIC 
NAEGLERIA FOWLERI IN A NEWLY CRE- 
ATED COOLING LAKE, 

Tennessee Univ., Knoxville. Dept. of Zoology and 
Entomology. 

For _ bibliographic entry see Field 5C. 
W89-09423 


ALUMINUM LEACHING BY MINERAL 
ACIDS IN FOREST SOILS: I. NITRIC-SULFU- 
RIC ACID DIFFERENCES, 

Maryland Univ., College Park. Dept. of Agrono- 


my. 

B. R. James, and S. J. Riha. 

Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 1, p 259-264, January/February 1989. 
1 fig, 3 tab, 32 ref. 


Descriptors: *Acid rain effects, *Water pollution 
sources, *Snowmelt, *Forest soils, *Acidic soils, 
*Leaching, *Aluminum, *Hydrogen ion concentra- 
tion, Forest hydrology, Soil Soil col- 
umns, Soil contamination, Simulation, Lake acidifi- 
cation. 


In laboratory studies simulating snowmelt leaching 
of forest soils, HNO3 leached more Al than did 
H2S04 from soil columns containing a forest floor- 
spodic horizon sequence (FF/Bs) representative of 
high elevation forest soils and watersheds thought 
to be sensitive to acidification by acid precipita- 
tion. Increasing the HNO3 concentration 100-fold 
(pH_ 5 to 3) increased total Al concentration in 
leachates from 0.70 to 0.85 mM, while increasing 
H2S04 concentration had no effect. Addition of 
pH 3 H2S04 to the FF/Bs columns raised leachate 
PH relative to pH 3 HNO3 and control treatments, 
and resulted in the lowest Al concentrations of all 
treatments in the first three of four sequential 
leachings. In albic (E) and ochric (A) mineral soil 
horizons below a forest floor, there were no differ- 
ences between the acids and no effects of changing 
acid concentration. Concentrations of Al leached 
by the acids did not differ from those in control 
treatments. The differences in effects of HNO3 and 
H2S04 on soluble Al and pH in the Bs horizon and 
the lack of effect of either acid in the E and A 
horizons imply that the type of mineral horizon 
below the forest floor and the kind of acid leaching 
through these horizons are pertinent to predicting 
lake acidification in diverse forested watersheds. 
The results also have implications for pollution 
— strategies focusing solely on SO2 emissions 

lesigned to mitigate lake acidification. (See 
on W89-09468) (Author’s abstract) 
W89-09467 


ALUMINUM LEACHING BY MINERAL 
ACIDS IN FOREST SOILS: II. ROLE OF THE 
FOREST FLOO) 

Maryland Univ., College Park. Dept. of Agrono- 


my. 
For primary bibliographic entry see Field 2G. 
W89-09468 


ATMOSPHERIC DEPOSITION AND IONIC 
CONCENTRATIONS IN FOREST SOILS OF 
ISLE ROYALE NATIONAL PARK, MICHIGAN, 
of Bicbopical by nen Univ., Houghton. Dept. 
of Bio! 

R. Soloman aunts and D. G. Hanson. 

Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 1, p 270-274, January/February 1989. 
1 fig, 2 tab, 24 ref. 


—— *Great Lakes, *Water pollution 

*Forest soils, ‘Forest hydrology, 
*Throughfall, *Acid rain effects, * of 
precipitation, *Soil environment, *Soil chemistry, 


Sources Of Pollution—Group 5B 


*Michigan, Coniferous forests, Canopy, Air pollu- 
tion, Cations, Anions. 


A 64-wk study of throughfall and soil solution was 
conducted on five ecosystem strata in Isle Royale 
National Park, MI, to examine the fate of atmos- 
- ionic inputs in mature boreal conifer and 
lwood forests. Volume-weighted pH of bulk 
precipitation was 4.65. by bulk throughfall 
pH was 4.6 under spruce (Picea glauca (Muench) 
A. Voss) and 5.2 under aspen (Populus tremuloides 
Michaux)-birch (Betula papyrifera Marsh). The 
y significantly increased the concen- 
trations of Ca(2+), Mg (2+), and K(-) in through- 
fall, and decreased the concentration in H(+) be- 
neath aspen birch. Relative to ipitation, —_ 
centrations im a Ca(2+), Mg)2+), and Na(-), and 
SO4(2-) significantly increased in soil solution of 
both forest types while NO(-) decreased. Within 
the soil a K(+), NOX: and H(+) were 
ly conserved. Concentration of soil solution 
I ts tities enor exattiemn, and tts fan Gre 
fold to three-fold greater. This suggests the possi- 
bility that boreal conifer forests may be more sus- 
ceptible to cation leaching by mobile anions as 
a from atmospheric inputs. (Author’s ab- 
stract 


W89-09469 


BIOTURBATION, SEDIMENTATION 
SEDIMENT-WATER EXCHANGES, 


AND 


Dartmouth Coll., Hanover, NH. Dept. of Earth 
Sciences. 


C. B. Officer, and D. R. Lynch. 

Estuarine, Coastal and Shelf Science ECSSD3, 
bo 28, No. 1, p 1-12, January 1989. 6 fig, 1 tab, 14 
ref. 


Descriptors: *Sedimentation, *Path of pollutants, 

‘halbeanbeeter interfaces, *Mercury, Bottom 
sediments, Mathematical models, Turbulent flow, 
Theoretical analysis, Sediment transport, Particu- 
late matter, Mixing, Advection, Sedimentation 
rate, Temporal distribution. 


A number of pollutants are attracted to the particu- 
late matter in river, estuary and coastal environ- 
ments. Following cessation of a contaminant dis- 
charge, a question sometimes arises as to what 
degree and over what time period contaminated 
pm prnacye Fv ara ta 
nous water column. In addition to chemical and 
biological reactions and exchanges, this assessment 
depends on at least three physical processes, 
namely sedimentation rate in burying polluted sedi- 
ments, bioturbation in reconstituting polluted = 
— back to the sediment-water interface, and 
bottom sediment-water column exchanges. The 
theoretical formulation and solutions are given for 
these physical processes, and the theoretical results 


Bay on several dates follo 
ry discharges from a 
ment analysis showed 
loss of total mercury 
a function of time. bsg 
by bottom pore water 
ing bay water and 4 
with sediment particles lifted 

out of the study area. 
cal solutions were applied to the observation area 
using Pb-210 data for parameter optimization. Re- 
sults showed good agreement between the ampli- 
tude and shape of the theoretical curves and the 
observations. The temporal changes in the theoret- 
ical curves from one core to the next at each 
station followed the observed changes in mercury 
concentration. (Geiger-PTT) 
W89-09471 


ESTUARINE Soy OF SELENIUM IN 
SAN FRANCISCO BA 
Old a Uae. "Norfolk, VA. Dept. of 


Oceanography. 

G. A. Cutter. 

Estuarine, Coastal and shelf Science ECSSD3, 
pd No. 1, p 13-34, January 1989.10 fig, 7 tab, 
27 
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Descriptors: *San Joaquin River, *Sacramento 
River, *California, *Selenium, *Estuaries, *Path of 
pollutants, *Suspended solids, *Water pollution 
sources, Dissolved solids, Industrial wastes, Nutri- 
ents, Chlorophyll a, Wastewater treatment facili- 
ties, Oil refineries. 


In April and September 1986 concentrations of 
dissolved selenate, selenite and Se(-II+O), sus- 
pended particulate selenium, nutrients, chlorophyll 
a and total suspended matter, were determined in 
the San Francisco Bay estuarine system. In addi- 
tion, dissolved selenium speciation was determined 
in the Sacramento and San Joaquin Rivers between 
1984 and 1987. The April 1986 estuarine sampling 
occurred during high river discharge, and within 
the Northern Reach of San Francisco Bay mid- 
estuarine input of selenite and Se{-II+O) is appar- 
ent, while selenate appears to be removed. During 
September 1986 river discharge rates were ap- 
proximately four orders of magnitude lower than 
in April, and the mid-estuarine production of all 
selenium species is apparent. In contrast, dissolved 
selenium in the South San Francisco Bay generally 
shows conservative mixing behavior during April 
and September 1986. The source of dissolved sele- 
nium in the South Bay appears to be effluents from 
sewage treatment plants. In the Northern Reach 
effluents from oil refineries located in the mid- 
estuary may be major sources of selenium input 
during low river discharge periods. However, 
during periods of high river discharge the sources 
and sinks of dissolved selenium species within the 
Northern Reach remain unidentified. (Author’s ab- 


stract) 
W89-09472 


EXPERIMENTAL AND THEORETICAL ANAL- 
YSIS OF SOLUTE TRANSPORT FROM A DIF- 
FUSE SOURCE OF POLLUTION. 

Agricultural Univ., Wageningen. (Netherlands). 
Dept. of Land and Water Use. 

H. C. Van Ommen, M. T. Van Genuchten, W. H. 
Van der Molen, R. Dijksma, and J. Hulshof. 
Journal of Hydrology JHYDA7, Vol. 105, No. 3-4, 
p 225-251, February 28, 1989. 11 fig, 5 tab, 54 ref. 


Descriptors: *Solute transport, *Nonpoint pollu- 
tion sources, *Groundwater pollution, *Water pol- 
lution sources, Isotopic tracers, Convection, Math- 
ematical models, Unsaturated zone, Stochastic 
process, Netherlands. 


Transport processes governing soil and ground- 
water contamination by a diffuse (nonpoint) source 
were studied by means of a field tracer experiment 
in the Hupselse Beek catchment area in The Neth- 
erlands. A bromide tracer was applied to the intake 
area (11 m by 260 m) of a drain, and subsequently 
monitored in the unsaturated zone, as well as in the 
drain effluent. Data from the unsaturated zone 
were analyzed using both the classical convection- 
dispersion solute transport equation (CDE) and a 
regional stochastic model (RSM) which assumes 
lognormal distributions of the pore water velocity 
and the dispersion coefficient across the field. Both 
models described the data equally well, with the 
CDE model giving a somewhat better mass bal- 
ance of the recovered bromide. Calculated solute 
fluxes leaving the unsaturated zone were used as 
input into a mixing cell type model for transport in 
the saturated zone. Drain effluent concentrations 
predicted with the coupled unsaturated-saturated 
transport model were compared with the observed 
breakthrough curve; results indicate the presence 
of preferential flow in the unsaturated zone. (Au- 
thor’s abstract) 

W89-09479 


EXPERIMENTAL ASSESSMENT OF PREFER- 
ENTIAL FLOW PATHS IN A FIELD SOIL, 
Agricultural Univ., Wageningen (Netherlands). 
Dept. of Land and Water Use. 

H. C. Van Ommen, R. Dijksma, J. M. H. 
Hendrickx, L. W. Dekker, and J. Hulshof. 

Journal of Hydrology JHYDA7, Vol. 105, No. 3-4, 
p 253-262, February 28, 1989. 5 fig, 1 tab, 5 ref. 


Descriptors: *Groundwater movement, ‘*Soil 
water, *Solute transport, *Path of pollutants, 
*Aeration zone, *Saturation zone, Isotopic tracers, 


Convection, Interstitial water, Flow velocity, 
Rainfall intensity, Hydrologic models. 


Preferential flow paths in the subsoil can cause an 
accelerated movement of solutes in unsaturated- 
saturated transport systems. To visualize these 
zones of preferred flow, an iodide-coloring tech- 
nique was applied to ten plots in a field. Results 
indicate the existence of a nonuniform solute front 
in the subsoil. However, this nonuniformity could 
be adequately accounted for by using the convec- 
tion-dispersion equation for describing the relative 
amount of colored area in the system. Pore water 
velocities agreed well with measured volumetric 
water contents, while dispersivities were roughly 
of the same order of magnitude as those reported 
in the literature for field-scale experiments. Results 
did not agree with the accelerated movement 
found in a previous unsaturated-saturated flow ex- 
periment on the same field. The study indicates 
that the antecedent moisture regime and rainfall 
intensity have an important effect on the formation 
of preferential flow paths in a subsoil, thus show- 
ing the dynamic nature of this physical phenome- 
non. (Author’s abstract) 

W89-09480 


PREDICTION OF SOLUTE BREAKTHROUGH 
FROM SCALED SOIL PHYSICAL PROPER- 


TIES, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Land and Water Use. 

H. C. Van Ommen, J. W. Hopmans, and S. E. Van 
Der Zee. 

Journal of Hydrology JHYDA7, Vol. 105, No. 3-4, 
p 263-273, February 28, 1989. 5 fig, 1 tab, 23 ref. 


Descriptors: *Solute transport, 
movement, *Soil water, *Path of 
saturated zone, Mathematical models, 
coefficient, Simulation analysis, 
method. 


*Groundwater 
liutants, Un- 
Permeability 
Monte Carlo 


Solute transport in unsaturated soil may be de- 
scribed with a transfer function model in which the 
travel time distribution for a nonreactive solute 
depends on the distribution of the flow velocity 
(V). When the spatial variable V is described with 
the scaling theory of similar media, the travel time 
distribution follows from the scaling factor distri- 
bution. Using an e: pongo wg assessed distribu- 
tion for the scaling factor, the travel time distribu- 
tions were calculated with Monte Carlo simula- 
tion. By comparison of travel time distributions 
found by assuming that the hydraulic conductivity, 
the volumetric moisture fraction, or both are sto- 
chastic variables, it was found that the stochastic 
nature of the hydraulic conductivity was the domi- 
nant factor in the transport process. Assuming the 
volumetric moisture fraction to be constant, an 
analytical approximation was derived for the travel 
time distribution in a soil system that is homogene- 
ous with depth. The approach was used to predict 
the breakthrough of an inert tracer from an unsatu- 
rated-saturated system. Comparison of these pre- 
dictions with the observed breakthrough suggests a 
relatively fast breakthrough that could not be ac- 
counted for by our simplified model. (Author’s 
abstract) 

W89-09481 


EFFECTS AND FATE OF PHENOL IN SIMU- 
LATED LANDFILL SITES, 

Bergen Univ. (Norway). Dept. of Microbiology 
and Plant Physiology. 

B. J. Tibbles, and A. A. W. Baecker. 

Microbial Ecology MCBEBU, Vol. 17, No. 2, p 
201-206, 1989. 1 fig, 1 tab, 24 ref. 


Descriptors: *Biodegradation, *Phenols, *Fate of 
pollutants, *Soil bacteria, *Landfills, Microbial 
degradation, Industrial wastes, Biodegradation, 
Leachates, Ecological effects, Lysimeters. 


Phenol was administered to landfill waste in con- 
centrations from 150 to 1,000 ppm via the feed- 
liquor of lysimeter systems over an 18-week incu- 
bation period. Biotic contributions to phenol re- 
moval in the landfill waste were of greater signifi- 
cance than abiotic removal. The addition of phenol 
did not cause the isolation of thermophilic phenol 
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degraders. Plates inoculated from the test lysimeter 
receiving phenol were eventually predominated by 
mesophilic phenol-degrading Micrococcus, Nocar- 
dia, and Arthrobacter spp.; plates inoculated from 
the control lysimeter, receiving water, were pre- 
dominated by species incapable of utilizing phenol. 
Leachate analyses showed that biotic contributions 
were significant in the depletion of phenol in land- 
fill waste. Whereas phenol was detected in the 
leachate from the control lysimeter A when the 
administered feed-liquor contained 150 ppm 
phenol, it was not detected in the leachate so 
lysimeter B until feed-liquor with 650 ppm phenol 
was applied. When the latter feed-liquor was ad- 
ministered, the results indicated phenol depletion 
of 77% by lysimeter A and of 98.5% by lysimeter 
B. HPLC analyses of extracts at 18 weeks showed 
that the sterile waste in lysimeter A contained 7-13 
ppm phenol, whereas lysimeter B contained no 
detectable phenol. (Geiger-PTT) 

W89-09504 


LONG TERM STUDY OF THE PHOSPHORUS 
CYCLE IN LOUGH NEAGH, NORTHERN IRE- 


, 
Department of Agriculture for Northern Ireland, 
Antrim. Freshwater Biological Investigation Unit. 
C. E. Gibson, R. V. Smith, and D. A. Stewart. 
International Revue der Gesamten Hydrobiologie 
ge Vol. 73, No. 3, p 249-257, 1988. 6 fig, 3 
tab, 17 ret 


Descriptors: *Lakes, *Lough Neagh, *Northern 
Ireland, *Phosphorus, *Eutrophic lakes, *Phyto- 
plankton, *Diatoms, *Sedimentation, *Path of pol- 
lutants, *Pollution load, Lake sediments, Agricul- 
tural watersheds, Seasonal variation, Particulate 
matter, Simulation, Nutrients, Chemical analysis. 


Eleven years of weekly observations on the phos- 
phorus cycle in Lough N were analyzed. 
Lough Neagh is a large, low eutrophic lake 
whose catchment drains predominantly agricultur- 
al land that is mainly permanent . The 
data collected comprised inputs, outputs and lake 
concentrations of the soluble and particulate phos- 
phorus fractions. It is shown that the particulate 
phosphorus input quickly sediments to the bottom 
and the particulate phosphorus in the lake is large- 
ly made up of gag og og The average phos- 
phorus retention in the lake was 34%, similar to 
the particulate phosphorus input. Sedimenting dia- 
ps form an important route for the entry of 
a to the sediment, but there is no rela- 
ip between the quantity of phosphorus sedi- 
per out and the mid summer release that year. 
Climate has a big influence on the phosphorus 
input and sediment release, both of which varied 
two-fold. The magnitude of phosphorus release is 
largely determined by climatically determined 
oxygen depletion of the bottom water. There is 
resedimentation of P 2 sore in the autumn 
which reduces the effects of phosphorus release. A 
simulation model suggested that suppression of 
sediment P release would reduce lake winter phos- 
phorus concentrations by an average of 29%. (Au- 
thor’s abstract) 
W89-09524 


SPRING PHOSPHORUS CONVERSION IN 
WATER AND SESTON OF PLUSS-SEE LAKE, 
Polish Academy of Sciences, Krakow. Inst. of 
Geography and Spatial Organization. 

J. Golachowska. 

Polskie Archiwum Hydrobiologii PAHYA2, Vol. 
35, No. 1, p 1-16, 1988. 15 fig, 22 ref. 


Descriptors: *Phosphorus, *Seston, *Eutrophic 
lakes, *Limnology, *Cycling nutrients, *Eutroph- 
ication, *Biotransformation, *Chemical analysis, 
*Path of pollutants, Metabolism, West Germany, 
Seasonal variation, Particulate matter, Proteins, 
Phosphorus compounds. 


The conversion of phosphorus in water and seston 
of eutrophic Pluss-see Lake (West Germany) was 
measured during the spring at 1-week intervals. 
Water samples were collected from a vertical pro- 
file of 0-10 m and were analyzed for total P , 
dissolved inorganic P (DIP), total organic P 





(TOP), dissolved organic P o= total particu- 
late P (TPP) and organic o ee P (LP), 
nucleic acids P (NAP) and phosphoprotein P (PP). 
In the surface water layer (0-3 a the conversion 
of DIP into the organic forms was substantial. The 
percentage of DOP in TOP was very high, 
amounting in March, April, May and June to 42, 
51, 39, and 68%, respectively (mean values for 0-3 
m depth). Transformations of total phosphorus in 
seston (STP) and changes in the organic forms of 
phosphorus in seston correspond to the fluctua- 
tions of the organic forms of Fy mer eeds in water. 
Acid-soluble phosphorus (ASP) predominated in 
the seston. Phospholipid phosphorus, nucleic acids 
phosphorus and phosphoprotein phosphorus were 
resent in seston at much lower concentrations. 
Bare plankton blooms, the concentrations of 
DOP were closely correlated with total phospho- 
Tus in seston (r = 0.99), and those of DOP were 
correlated with TOP in water (r = 0.93). (Au- 
thor’s abstract) 
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WATER POLLUTION CAUSED BY FISH 
REARING 


‘J 
Polish Academy of Sciences, Chybie. Fish Culture 
Experimental Station. 
F. Pistelok. 
Polskie Archiwum Hydrobiologii PAHYA2, Vol. 
35, No. 1, p 127-137, 1988. 2 fig, 3 tab, 19 ref. 


Descriptors: *Water pollution sources, *Fish farm- 
ing, *Carp, *Recirculated water, *Biological 
oxygen demand, *Activated sludge process, Pro- 
teins, Fish food, Metabolism, Pollution load, Nitro- 
gen compounds, Aquaculture, Ammonium com- 
pounds. 


Pollution loads introduced into water as a result of 
fish feeding were determined during studies of 2- 
year carp rearing in a recirculating system, with 
water treatment carried out by the activated sludge 
method. Feeds containing 24.4%, 34.3% or 38.5- 
41.2% of protein, prepared from the same compo- 
nents, were used. The daily food ration accounted 
for 2% of fish biomass. The BODS load, intro- 
duced into water as a result of fish feeding was 
dependent upon feed composition and utilization 
by fish. For the basal feed (protein content 38.5- 
41.2%), the amounts of BODS introduced into 
water fluctuated between 3.18-8.14 g O2/kg/fish/ 
day; they were dependent on the food coefficient. 
The amount of pollution accessible to microorga- 
nisms depended upon water recirculation and 
could be expressed by a multiple regression equa- 
tion. Water recirculation was one of the essential 
factors affecting decomposition of pollution by 
microorganisms participating in treatment. The 
amounts of nitrogen compounds introduced into 
water were also dependent on the composition and 
utilization of feed by fish. The amounts of ammoni- 
um compounds introduced into water were be- 
tween 0.27-0.61 g/kg/fish/day. (VerNooy-PTT) 
W89-09531 


INVESTIGATION OF THREAT TO GROUND- 
WATER THROUGH DEPOS FLY AS 


SUCHUNG DER GRUNDWASSERGEFAHR- 
DUNG DURCH ABGELAGERTEN  FLUG- 
STAUB AUS STEINKOHLEKRAFTWERKEN: I. 
DER EINFLUSS VERSHIEDENER ELUENTEN 
AUF DIE AUSLAUGUNGEN _ EINIGER 
HAUPT--UND SPUREN-ELEMENTE _ BEI 
FLUGSTAUBELUTIONEN IM VERGLEICH 
ZUE DEST. H20), 

Bremen Univ. (Germany, F.R.). Fachbereich 
Chemie/Biologie. 

D. Spuziak-Slazenberg, and W. Thiemann. 
Zeitschrift fuer Wasser--und Abwasser Forschung 
ZWABAQ, Vol. 22, No. 1, p 13-20, February 
1989. 4 fig, 10 tab, 37 ref. English summary. 


Descriptors: *Groundwater pollution, *Water pol- 
lution sources, *Heavy metals, *Fly ash, *Chroma- 
tography, Path of pollutants, Arsenic, Boron, Mag- 
nesium, Calcium, Lead, Cadmium, Chromium, 
Barium, Ions. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Extracts of fly ash from coal combustion using 
different eluents in laboratory experiments led to a 
significant increase in eluted quantities of As, B, 
Mg, and Ca at comparatively oe pH (8.6-10.3). Pb 
and Cd may be eluted in the same pH-range in the 
presence of complexing glycinate molecules. Ion 
strengths up to 0.04 mol/L did not result in differ- 
ent mobilization behavior in the trace elements 
investigated: Pb, Cd, Cr, As, B, and Ba. (Author’s 


abstract) 
W89-09542 


STATISTICAL AND TIME SERIES ANALYTI- 
CAL INVESTIGATIONS ON THE EFFECT OF 
PHOSPHORUS REDUCTION IN DETER- 
GENTS ON MUNICIPAL SLUDGE AND SUR- 
FACE WATERS (STATISCHE UND ZEITREI 
ANALTYISCHE 


), 
Karlsruhe Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserwirtschaft. 

For primary bibliographic entry see Field 5G. 
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EVALUATION OF TRACE ELEMENT RE- 
LEASE TED WITH ACID MINE 
DRAINAGE, 


University of Wyoming Research Corp., Laramie. 
Western Research Inst. 

P. J. Sullivan, and J. L. Yelton. 

Environmental Geology and Water Sciences 
EVHPAZ, Vol. 12, No. 3, p 181-186, December 
1988. 5 tab, 9 ref. DOE contract DE-AC20- 
85LC11062. 


Descriptors: *Toxicity, *Water pollution sources, 
*Trace elements, *Acid mine drainage, * 

Selective dissolution, Oil shale, Mine wastes, Rock 
properties, Toxicity characteristic leaching proce- 
dure, Performance evaluation, Simulation. 


The determination of trace element release from 
geologic materials, such as oil shale and coal over- 
burden, is important for proper solid waste man- 
agement planning. The study aimed to determine a 
correlation between trace element residency and 
concentration to trace element release using the 
following methods: (1) sequential selective dissolu- 
tion for determining trace element residencies, (2) 
toxicity characteristic leaching procedure (TCLP), 
and GQ) humidity cell weathering study simulating 
maximum trace element release. Two eastern oil 
shales were used, a New Albany shale that con- 
tains 4.6% pyrite, and a Chattanooga shale that 
contains 1.5% pyrite. Each shale was analyzed for 
element concentrations by soluble, adsorbed, or- 
ganic, carbonate, and sulfide phases. All leachates 
were analyzed to determine total trace element 
concentrations. The results of the selective dissolu- 
tion studies show that each trace element has a 
unique distribution between the various phases. 
Thus, it is possible to predict trace element release 
based on trace element residency. The TCLP re- 
sults showed that this method is suitable for assess- 
ing soluble trace element release bui does not 
realistically assess potential hazards. The humidity 
cell studies demonstrated a more reasonable 
method for predicting trace element release and 
potential water quality hazards. The humidity cell 
methods, however, require months to obtain the 
required data with a large number of analytical 
measurements. When the selective dissolution data 
are compared to the trace element concentrations 
in the TCLP and humidity cell leachates, it is 
shown that leachate concentrations are predicted 
by the selective dissolution data. Therefore, selec- 
tive dissolution may represent a rapid method to 
assess trace element release associated with acid 
mine drainage. (Author’s abstract) 
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HEAVY METALS IN SEDIMENTS--PROB- 
LEMS CONCERNING DETERMINATION OF 
THE ANTHROPOGENIC INFLUENCE: STUDY 
IN THE KRKA RIVER ESTUARY, EASTERN 
ADRIATIC COAST, YUGOSLAVIA, 

Zagreb Univ. (Yugoslavia). Inst. of Geology. 
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Sources Of Pollution—Group 5B 


For primary bibliographic entry see Field 5A. 
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HYDROGEOLOGY OF THE MALMANI DO- 
LOMITE IN THE KLIP RIVER AND NATALS- 
PRUIT BASINS, SOUTH AFRICA, 
Department of Water Affairs, Pretoria (South 
Africa). 
U. Kafri, and M. B. J. Foster. 

Environmental Geology and Water Sciences 
EVHPAZ, Vol. 13, No, 2, p 153-166, March/April 
1989. 10 fig, 2 tab, 13 ref. 


rg ote ng ay *South Africa, *Aq- 
uifer c Water supply, *Groundwater 
pollution, *Water pollution sources, Klip River, 
Malmani Dolomite, Natalspruit Basin, Rock prop- 
erties, Karst Forno Bey Recharge, 
Wastewater  smee dlr etal finishing wastes, 
Gold mining, Potential water supply. 


A first evaluation of the hydrogeo! of the Klip 
River and Natalspruit basins, South Africa was 
conducted to assess the aquifer’s potential for 
public water supply. The inve showed 


units exhibited better aquifer properties than chert- 

was ee near 
horizons. Structural 

features such as faults, joints, and fractures play an 

im it role in karstification The 

volume of effluents ae 

estimated to be appro 

ral recharge of the aquifer rainfall. These ef- 

fluents are derived from sewage works 

and gold treatment plants and have caused exten- 

sive deterioration of the quality of surface and 

groundwater, particularly in the Natalspruit basin. 

(Author’s abstract) 
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COMPARATIVE STUDY OF ION COMPOSI- 
TION OF PRECIPITATION IN TWO INDUS- 
TRIALIZED CITIES IN CANTABRIA (SPAIN), 
Cantabria Univ., Santander (Spain). Dept. of Fun- 
damental Physics. 

A. Bonet, E. Villar, N. Diaz-Caneja, I. Gutierrez, 
and A. Martinez. 


Environment International, Vol. 14, No. 3, p 229- 
236, 1988. 2 fig, 5 tab, 32 ref. 


Descriptors: *Acid rain, *Chemistry of precipita- 
tion, *Water pollution sources, *Spain, Air pollu- 
tion, Aerosols, Europe, Sulfates, Nitrates, Chlor- 
- Ammonium, Calcium, Magnesium, Marine 
climates. 


To carry out a comparative study on the concen- 
trations of sulfate, nitrate, chloride, ammonium, 
calcium ion, and ium in Santander and Tor- 
relavega, two cities in Cantabria, precipitation was 
collected in both areas for 1 yr. The behavior of 
chloride, with higher values in rainfall collected in 
Santander, particularly in autumn and winter, 
shows the influence of marine aerosols. This influ- 
ence is accentuated during storms and at distances 
of up to 1 km from the sea. An influence of both 
local pollution and of mid-and long-range transport 
of air masses from areas of greater industrial denai- 


different places in Europe. (Author’s abstract) 
W89-09554 


NUCLIDES IN ENVIRONMENTAL 


Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.). 
Inst. fuer Strahlenschutz. 

G. Rosner, H . Hotz, and R. Winkler. 
Environment International, Vol. 14, No. 4, p 331- 
333, 1988. 1 fig, 2 tab, 12 ref. 


Descriptors: *Radioactive wastes, *Path of pollut- 
ants, * *West Germany, *Water pol- 
lution sources, *Chernobyl, Air pollution, Chemis- 
try of precipitation, Uranium radioisotopes, Ameri- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


cium radioisotopes, Neptunium radioisotopes, 
Curium radioisotopes, Plutonium radioisotopes, 
Actinide radioisotopes, Public health. 


Isotopes of uranium, neptunium, plutonium, ameri- 
cium, and curium were analyzed in air and deposi- 
tion samples taken at a site 10 km north of Munich 
after the Chernobyl accident. Uranium-234, 237U, 
238U, 239Np, 238Pu, 239+240Pu, and 242Cm 
were identified and upper limits of detection were 
established for 241Am and 244Cm. The high 
238Pu:239 + 240Pu ratio. 0.42 +or-0.03 of the plu- 
tonium isolated in the Munich laboratory indicated 
that it was of reactor origin. The 238U:234U ratio 
of the uranium isolated from the fallout indicated 
that it was of natural composition. Also, the much 
smaller variations with time exhibited by the urani- 
um compared to the other radionuclides suggested 
that the main source was the comparatively con- 
stant natural deposition. The ratios of the alpha 
emitters observed in Munich agree with ratios cal- 
culated from the information given in the Soviet 
Union’s report to the International Atomic Energy 
Agency. It appears that actinide nuclides were 
depleted strongly with respect to other radionu- 
clides during their passage from Chernobyl. The 
radiation exposure of the population due to actin- 
ides from Chernobyl is negligibly small compared 
to doses from the more abundant radionuclides 
such as 137Cs and 1311. (Rochester-PTT) 
W89-09557 


INCIDENCE OF ANTIBIOTIC RESISTANT 
BACTERIA IN UNDERGROUND WATE! 
National Research Centre, Cairo (Egypt). Water 
Pollution Control Lab. 

For primary bibliographic entry see Field 5D. 
W89-09560 


HEAVY METAL CONCENTRATIONS ALONG 
THE LOUISIANA COASTAL ZONE, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

J. H. Pardue, R. D. DeLaune, C. J. Smith, and W. 
H. Patrick. 

Environment International, Vol. 14, No. 5, p 403- 
406, 1988. 2 fig, 2 tab, 13 ref. 


Descriptors: *Heavy metals, *Coastal waters, 
*Louisiana, Sediments, Estuarine environment, 
Sedimentation rates, Cesium radioisotopes, Dating, 
Lake Palourde, Manchac Pass, Wax Lake Outlet, 
Lead, Cadmium, Chromium, Nickel, Zinc, Atcha- 
falaya Bay, Four League Bay, Long-term studies, 
History. 


Cores were taken from seven locations in southern 
Louisiana and analyzed for concentrations of 
heavy metals. Sedimentation rates for the locations 
were determined using the 137Cs dating technique. 
Correlations of metals with depth were calculated 
using absolute, aluminum-normalized, and iron- 
normalized concentrations. Correlations indicated 
recent increases at several sites (Lake Palourde, 
Manchac Pass, and Wax Lake Outlet) for several 
metals (Pb, Cd, Cr, Ni, and Zn) when profiles 
were normalized to aluminum. Metal profiles from 
rapidly-accreting areas (Atchafalaya and Four 
League Bay) did not show historical increases 
comparable to areas accreting less rapidly (e.g., 
Wax Lake Outlet, Manchac Pass, and Lake Pa- 
lourde). (Author’s abstract) 

W89-09561 


IMPORTANCE OF A BENTHIC ECOSYSTEM 
TO THE REMOVAL OF RADIOACTIVE 
TRACE ELEMENTS FROM COASTAL 
WATERS, 

Hawaii Univ., Honolulu. Dept. of Oceanography. 
Y.-H. Li, P. H. Santshci, P. O’Hara, P. Doering, 
and M. Amdurer. 

Environmental Technology Letters ETLEDB, 
Vol. 10, No. 1, p 57-70, January 1989. 7 fig, 3 tab, 
22 ref. NSF grant OCE 81-11953, NOAA Grant 
NARAD 00016, and EPA grant 806072020. 


Descriptors: *Path of pollutants, *Benthic fauna, 
*Fate of pollutants, *Radioisotopes, *Trace ele- 
ments, Heavy metals, Bioturbation, Resuspension, 
Suspended sediments, Benthos, Model ecosystems, 


Radioactive tracers, Seasonal distribution, Coastal 
waters. 


From radiotracer experiments in model ecosystems 
(MERL tanks), it was established that the first 
order removal rate constants (lambda sub w) of 
various radiotracers in shallow coastal water col- 
umns are closely related to their distribution ratios 
between suspended particles and seawater (Kd), 
the particle flux through the system, and the 
season. The seasonal change in the removal rate 
constants for the different radionuclides (59Fe, 
113Sn, 203Hg, 51Cr, 54Mn, 60Co, 65Zn, 109Cd, 
75Se, and 134Cs) was controlled mainly by benthic 
faunal activities, which were responsible for the 
extent and changes of bioturbation and resuspen- 
sion rates of bottom sediments. (Author’s abstract) 
W89-09568 


MERCURY POLLUTION IN GHANA (WEST 
AFRICA) COASTAL COMMERCIAL FISH, 
Cape Coast Univ. (Ghana). Dept. of Chemistry. 
W. J. Ntow, and M. A. Khwaja. 

Environmental Technology Letters ETLEDB, 
hw 10, No. 1, p 109-116, January 1989. 3 tab, 28 
ref. 


Descriptors: *Pollutant identification, *Ghana, 
*Fish, *Mercury, *Path of pollutants, *Tissue anal- 
ysis, Commercial fishing, Tema, Accra, Cape 
Coast, Elimina, Takoradi, Atomic absorption spec- 
trophometry, Public health. 


The total mercury concentrations are reported for 
100 individuals representing 10 species of commer- 
cial fish from coastal Ghana. The species sampled 
were cassava fish (Pseudolithus senegalensis), sea 
bream (Pagrus ehrebergii), trigger fish (Balises ca- 
priscus), yellow-fin tuna (Neothannus albacores), 
mackeral scad (Decapterus punctalus), flat sardine 
(Sardinella eba), ray fish (Trygon margarita), 
ribbon fish (Trichiurus lepturus), cuttle fish (Sephia 
officianalis), and flying gurnard (Dactylopterus vo- 
litare). Fish were obtained directly from commer- 
cial fishermen. Ten grams of fish muscle was ho- 
mogenized and analyzed. Sampling sites were 
Tema, Accra, Cape Coast, Elimina, and Takoradi. 
The concentrations of mercury were determined 
using atomic absorption spectrophotometry and 
ranged from 0.13-0.34 microgram/g (wet weight), 
with an average of 0.24 microgram/gram. All de- 
terminations were below the World Health Orga- 
nization limit of 0.5 microgram/g. (Rochester- 


PTT) 
W389-09571 


PESTICIDE LOSSES IN RUNOFF FROM A 


AND THE 
STREAM AND RESERVOIR WATER QUAL- 


South Australia Dept. of Agriculture, Adelaide. 
K. Thoma, and B. C. Nicholson. 

Environmental Technology Letters ETLEDB, 
Vol. 10, No. 1, p 117-129, January 1989. 5 fig, 2 
tab, 20 ref. 


Descriptors: *Agricultural chemicals, *Australia, 
*Agricultural runoff, *Water pollution sources, 
Path of pollutants, Horticulture, DDT, Lindane, 
Endosulfan, Seasonal distribution, Chloropyrifos, 
Insecticides,  Chlorthal-dimethyl, Reservoirs, 
Public health, Herbicides, Nonpoint pollution 
sources, Organophosphorus pesticides. 


Pesticide residues were detected in 83% of water 
samples and in 100% of sediment samples from 
streams draining a horticultural catchment in the 
Mt. Lofty Ranges of South Australia. Highest con- 
centrations were detected during the first half of 
the summer growing season, extending from Octo- 
ber to December, and particularly during runoff 
events occurring during this period. The organ- 
ochlorine insecticides DDT, lindane, and endosul- 
fan, and the organophosphorus insecticide chloro- 
pyrifos were detected in sufficiently high concen- 
trations to adversely affect aquatic environments. 
However, only low concentrations of lindane and 
the herbicide chlorthal-dimethyl could be detected 
at the reservoir outlet and did not adversely affect 
water quality for human consumers according to 


maximum residue limit recommendations from the 
National Health and Medical Research Council. 
(Author’s abstract) 
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ALUMINIUM IN EUROPEAN DRINKING 
WATER, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

For primary bibliographic entry see Field SF. 
W89-09573 


ENVIRONMENTAL STUDY OF OBIDOS 
LAGOON BY MULTIELEMENT ANALYSIS OF 
SEDIMENTS, 

Laboratorio Nacional de Engenharia e Tecnologia 
Industrial, Lisbon (Portugal). 

M. C. Freitas, and M. M. B. Costa. 

Environmental Technology Letters ETLEDB, 
Vol. = 2, p 213-220, February 1989. 2 fig, 4 
tab, 8 ref. 


Descriptors: *Pollutant identification, *Path of pol- 
lutants, *Water pollution sources, *Portugal, 
*Heavy metals, *Trace elements, Obidos Lagoon, 
River sediments, Soil contamination, Agricultural 
runoff, Wastewater pollution, Mine wastes, Ar- 
senic, Cobalt, Cesium, Copper, Gallium, Lead, Ru- 
bidium, Thorium, Uranium, Zinc, X-ray emission 
spectroscopy, Neutron activation analysis. 


Two techniques, proton-induced x-ray emission 
(PIXE) and instrumental neutron activation analy- 
sis (INAA) were 7 to the multielement anal- 
ysis of sediments of Obidos Lagoon, Portugal. The 
reference materials, IAEA Soil-5, SD-N-1/2, SL-1, 
and NBS 1645 river sediment, were analyzed for 
validation of the techniques. The results are com- 
pared to values for sedimentary rocks. Higher 
levels of As, Co, Cs, Cu, Ga, Pb, Rb, Th, U, and 
Zn were found in most sampling locations. Al- 
though the available data were scarce, some likely 
pollution sources could be inferred: agricultural 
practices, municipal sewage effluent, and wastes 
from coal deposits placed along the Cal River. 
(Author’s abstract) 

W89-09578 


SIMULATION OF ORGANIC CHEMICAL 
MOVEMENT IN HAWAII SOILS WITH PRZM: 
1, PRELIMINARY RESULTS FOR ETHYLENE 
DIBROMIDE, 

Hawaii Univ. at Manoa, Honolulu. Dept. of Geolo- 
gy and Geophysics. 

K. M. Loague, R. E. Green, C. C. K. Liu, and T. 
C. Liang. 

Pacific Science PASCAP, Vol. 43, No. 1, p 67-95, 
January 1989. 15 fig, 6 tab, 39 ref, 2 append. 


Descriptors: *Leaching, *Hawaii, *Water pollu- 
tion sources, *Agricultural chemicals, *Ground- 
water pollution, *Fumigants, *Ethylene dibromide, 
*Solute transport, *Path of pollutants, Pesticide 
Root Zone Model, Simulation, Soils. 


Leaching of agricultural chemicals to groundwater 
is an environmental issue of major concern in 
Hawaii. Fumigants used by the pineapple industry 
are a possible source of this contamination. The 
results are presented of an initial evaluation of the 
Pesticide Root Zone Model (PRZM) for highly 
structured Hawaiian soils. PRZM was used to pre- 
dict the transport of the soil fumigant ethylene 
dibromide for two pineapple fields. The simulated 
concentration profiles were compared with field 
measurements. Although preliminary, the results 
suggest that PRZM may be useful in the future for 
pesticide screening and risk assessment in Hawaii. 
The work is part of a larger ongoing study con- 
cerned with development and application of meth- 
odology for assessing potential groundwater con- 
tamination by pesticides. (Author’s abstract) 
W89-09582 


HYDROCARBONS IN MUSSELS AROUND 
THE CAPE PENINSULA, SOUTH AFRICA, 

Sea Fisheries Research Inst., Cape Town (South 
Africa). 





R. P. Mason. 
South African Journal of Marine Science SJMSE7, 
Vol. 7, p 139-151, 1988. 9 fig, 6 tab, 19 ref. 


Descriptors: *Water pollution sources, *Hydrocar- 
bons, *Oil pollution, *Mussels, *Harbors, *Pollut- 
ant identification, *Bioaccumulation, Fate of pol- 
lutants, Gas chromatography, Fluorescence spec- 
troscopy, Cape Peninsula, South Africa, Industrial 
effluents, Wastewater, Bioindicators. 


Two surveys of petroleum hydrocarbon levels in 
mussels around the Cape Peninsula revealed that 
harbors are the major source of petroleum hydro- 
carbons. Other significant sources are industrial 
effluents and sewage. Levels in mussel tissue, as 
determined by fluorescence spectroscopy, ranged 
from 10-100 microgram/g dry weight at the rela- 
tively unpolluted sites to 5000 microgram/g at sites 
inside Cape Town Harbor. Gas chromatographic 
analysis of some of the samples revealed a similar 
trend and concentration range and provided quali- 
tative information on the type of petroleum hydro- 
carbons present. Based on the results of these 
surveys and previous work, it is possible to deter- 
mine an acceptable concentration in mussel tissue 
which reflects a corresponding acceptable water 
concentration of petroleum hydrocarbons. (Au- 
thor’s abstract) 

W89-09599 


WATER QUALITY SURVEY OF THE BIG 
BLUE RIVER, NEBRASKA, 

Nebraska State Dept. of Environmental Control, 
Lincoln. Surveillance and Analysis Program. 

T. R. Maret, and C. C. Christiansen. 

Transactions of the Nebraska Academy of Sci- 
ences TNASDJ, Vol. 9, No. 2, p 35-47, 1981. 3 fig, 
6 tab, 25 ref. 


Descriptors: *Baseline studies, *Water quality, 
*Benthic fauna, *Macroinvertebrates, *Water pol- 
lution effects, *Big Blue River, *Nebraska, Chemi- 
cal properties, Physical properties,Hydrogen ion 
concentration, Temperature, Dissolved oxygen, 
Suspended Solids, Conductivity, Biochemical 
oxygen demand, Nitrates, Ammonia, Coliforms, 
Seasonal variation. 


Physicochemical and bacteriological conditions 
along with the macroinvertebrate community 
structure were studied to evaluate water quality of 
the Big Blue River in southeastern Nebraska. Sam- 
ples were taken between November 1978 and De- 
cember 1979 at six stations from the headwaters to 
lower reaches of the river. Some sample sites were 
below specific municipal and industrial effluents to 
evaluate better their impact on water quality. Pa- 
rameters measured included pH, temperature, dis- 
solved oxygen, suspended solids, conductivity, bio- 
chemical oxygen demand, nitrate, ammonia, and 
fecal coliforms. Dissolved oxygen and nitrate were 
significantly different (p<0.05) between stations, 
with the headwaters station exhibiting the greatest 
difference in water quality. Fecal coliforms were 
substantially higher at stations below Crete. The 
macroinvertebrate fauna comprised 42 and 66 taxa 
collected with Ekman grabs and multiplate artifi- 
cial substrates, respectively. Average diversity 
values, using the Shannon-Weaver index, indicated 
all stations would be categorized as moderately 
polluted. Taxa collected at the stations showed a 
great deal of ogee An exception was the 
headwaters site where pollution-associated taxa 
were found in abundance. Seasonal changes were 
an apparent factor affecting diversity of the ma- 
croinvertebrates. The results collected provide 
useful baseline information for future evaluation of 
water quality trends of the Big Blue River. (Au- 
thor’s abstract) 

W89-09607 


TRACE METALS IN TWO NORTH MEDITER- 
RANEAN RIVERS 


International Lab. of Marine Radioactivity, 
Monaco-Ville (Monaco). 

N. E. Whitehead, L. Huynh-Ngoc, and S. R. 
Aston. 

Water, Air, and Soil Pollution WAPLAC, Vol. 42, 
No. 1-2, p 7-18, November 1988. 12 tab, 26 ref. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Descriptors: *Rivers, *Trace metals, *Copper, 
*Zinc, *Cadmium, *Lead, *Var River, *Water pol- 
lution, *Roya River, *France, Limestone, Sus- 
pended matter, Baseline studies, Sediments. 


Tabulations are given for total dissolved trace 
metal concentrations in the Var and the Roya, two 
rivers containing relatively little pollution, which 
enter the North Mediterranean. Means and stand- 
ard deviations were as follows. For the Var, Cu 
was 240 +or-140 ng/L, Zn 122 +or-16 ng/L, Cd 
30.7 +or-4.9 ng/L, and Pb 111 +or-68 ng/L. For 
the Roya corresponding values were Cu 284 +or- 
98 ng/L, Zn 87 +or-14 ng/ L, Cd 74 +or-57 ng/ 
L, and Pb 80 +or-48 ng/L. These values are lower 
than expected from studies reported in the litera- 
ture, but probably are explained by the limestone 
environment. Values are also tabulated for the 
content in the suspended matter and sediments. 
The Var and the Roya differed in the amount of 
complexed metals, the percentage being much 
higher for the Roya. These regional bac und 
results are important for assessment of possible 
pollution “4 the future. (Author’s abstract) 


RESIDUES OF ORGANOCHLORINE INSECTI- 
CIDES IN TWO LAKES OF JAIPUR, INDIA, 
Sri Venkateswara Univ., Tirupati (India). Dept. of 
Zoology. 

S. Kumar, R. Lal, and P. Bha‘ - 

Water, Air, and Soil Pollution WAPLAC, Vol. 42, 
- 1-2, p 57-65, November 1988. 2 fig, 4 tab, 15 
ref. 


Descriptors: *Insecticides, *Chlorinated hydrocar- 
bons, *Pesticides, *Lakes, *Water pollution, Con- 
tamination, Lindane, Heptachlor, Aldrin, DDE, 
DDD, DDT, India. 


The concentration of organochlorine insecticides/ 
metabolites, namely, lindane, heptachlor, aldrin, 
p,p’-DDE, p,p’-DDD, and p,p-DDT were deter- 
mined in water samples taken from two lakes, 
Jalmahal and Mahalon, from June 1985 to July 
1986. These lakes are contaminated with moderate 
to high levels of residues of different insecticides. 
In Mahalon lake the residues were highest (6.6 
micro; ) during October 1985; in Jalmahal 
lake they were highest (9.6 microgram/L) i in Sep- 
tember 1985. In both lakes, residues of DDT ex- 
ceeded the recommended limit for water quality 
criteria. Lindane was found in most of the samples 
but in lower quantities. Aldrin was the second 
most common residue in these lakes. (Author’s 
abstract) 

W89-09611 


STANDARD ERROR CALCULATIONS FOR 
NON-SEASALT es MARINE 
PRECIPITATIO) 

Virginia Univ., a Dept. of Environ- 
mental Sciences. 

For primary bibliographic entry see Field 2K. 
W89-09613 


BULK AND WET ATMOSPHERIC DEPOSI- 
PALLANZA, (N. 


TION 
ITALY), 
Istituto Italiano di Idrobiologia, Pallanza (Italy). 
R. Mosello, A. Marchetto, and G. A. Tartari 

Water, Air, and Soil Pollution WAPLAC, Vol. 42, 
So 1-2, p 137-151, November 1988. 1 fig, 7 tab, 26 
ref. 


CHEMISTRY AT 


Descriptors: *Atmospheric chemistry, *Deposi- 
tion, *Chemistry of precipitation, *Water pollution 
sources, *Acid rain, *Air pollution, Hydrogen ion 
concentration, Ammonium, Sulfates, Nitrates, 
Sodium, Calcium, Magnesium, Potassium, Chlo- 
ride, Seasonal variation, Dusts, Pallanza, Italy. 


The chemistry of wet only and bulk depositions 
collected weekly at Pallanza from May 1984 to 
December 1986 wsa compared in relation to the 
composition of dust fall. The comparison shows a 
very good agreement between pH values — 
be ited mean values of 4.35 and 4.36, 

r wet only and bulk samples) and di ones 
+ dase 6-12% for ammonium, sulfate, nitrate, and 


Sources Of Pollution—Group 5B 


Na. For Ca, Mg and K the difference range is 30- 
50%. The amount of precipitation over Pallanza 
(mean value 1951-1985, 1709 mm), together with 
the solute concentrations in atmospheric deposi- 
tion, indicates that there is high bulk deposition of 
acidifying substances. The values found during the 
study period were 76, 93, 143, and 81 meq/sq m/yr 
for hydro en ion, ammonium, sulfate, and nitrate, 
respectively. (Author’s abstract) 

W89-09615 


WEST VALLEY PLUTONIUM AND AMERICI- 
UM-241 IN LAKE ONTARIO SEDIMENTS OFF 
THE MOUTH OF NIAGARA 

National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

S. R. Joshi. 

Water, Air, and Soil Pollution WAPLAC, Vol. 42, 
oe 1-2, p 159-168, November 1988. 4 fig, 1 tab, 27 
ref. 


Descriptors: *Lake Ontario, *West Valley, *New 
York, *Water pollution sources, *Radioactive 
wastes, *Fuel reprocessing,  *Plutonium, 
*Americium,*Radioisotopes, *Lake sediments, 
*Path of pollutants, *Fate of pollutants, Fallout, 
ive waste disposal, Niagara River, 
Canada, Radioisotopes. 
Recently deposited fine-grained sediments in Lake 
Ontario off the mouth of Niagara River contain 
highly toxic Pu-238, Pu-239,240, and Pu-241(Am- 
241) from global fallout as well as from low level 
releases of these radionuclides from the West 
Valley radioactive waste management site. This is 
demonstrated through sediment core radionuclide 
inventories, radionuclide activity ratios, and assign- 
ment of independently-derived Pb-210 dates to 
sediment core segments. Reasonable it be- 
tween measured and calculated inventories, de- 
rived using various assumptions and available dis- 
charge and environmental monitoring data, sug- 
gests that nearly all of the West Valley-delivered 
Pu-239,240 and Am-241 resides in the bottom sedi- 
ments of Lake Ontario, comprising about 36 and 
80%, respectively, of the measured (1982) invento- 
ries of these radionuclides. The West Valley Am- 
241 is largely derived from the decay of Pu-241 
and, assuming negligible further deliveries of Pu- 
241(Am-241), its growth is expected to continue 
until about 2040. (Author’s abstract) 
W89-09616 


INCREASING CONTRIBUTIONS OF NITRO- 

GEN TO THE ACIDITY OF SURFACE 

WATERS IN NORWAY, 

Norsk Inst. for Vannforskning, Oslo. 

A. Henriksen, and D. F. Brakke. 

Water, Air, and Soil Pollution WAPLAC, Vol. 42, 

py 1-2, p 183-201, November 1988. 12 fig, 4 tab, 
1 ref. 


Descriptors: *Acid rain, *Water pollution sources, 
*Acidification, *Lakes, *Rivers, *Nitrates, *Sul- 
fates, *Norway, Runoff, Aluminum, Acidic water. 


The acidification of lakes in southern Norway is 
largely due to sulfate. Recent data from regional 
surveys of lakes and from monitoring stations indi- 
cates that nitrate concentrations have increased in 
many lakes and rivers in southernmost Norway. 
The ratio of NO3 to NO3 + SO¢4 is still low for 
most areas, but is 0.54 on an equivalent basis in 
lakes and rivers in the area of high runoff in 
southwestern Norway. Here, concentrations of ni- 
trate in the runoff are lower than for sites in 
Central Europe, but are higher than those in North 
America. The sites showing increases in NO3 also 
increased in Al. Further increases in nitrate as a 
mobile anion which may be due to decreased 
uptake in the watershed will contribute to acidifi- 
cation in the same manner as sulfate. (Author's 
abstract) 

W89-09617 


ACID DEPOSITION: UNRAVELING A RE- 
GIONAL PHENOMENON, 

Brookhaven National Lab., Upton, NY. Environ- 
mental Chemistry Div. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


S. E. Schwartz. 
Science SCIEAS, Vol. 243, No. 4892, p 753-763, 
February 10, 1989. 2 fig, 1 tab, 144 ref. 


Descriptors: *Acid rain, *Air pollution, *Water 
pollution sources, *Environmental effects, *Envi- 
ronmental policy, Precipitation, Reviews, Spatial 
distribution, Path of pollutants, Chemical reac- 
tions, Sulfates, Nitrates, Clouds, Simulation, Model 
studies, Regulations. 


Research into the atmospheric component of the 
acid deposition phenomenon is discussed. The geo- 
graphical focus of the review is eastern North 
America, but many of the considerations devel- 
oped are applicable also to other regions. Research 
on acid deposition and how to reduce it with the 
fewest political, social, and economic costs can be 
divided roughly into research on emissions, atmos- 
pheric processes, and effects. The goal of emissions 
research is determining the rates and spatial distri- 
butions of emissions of acidifying substances and 
the means and costs of reducing these emissions. 
Because sources of sulfur and nitrogen oxides dis- 
tributed broadly across eastern North America 
have greatly overlapping zones of influence, it is 
difficult to determine detailed relations between 
emissions and the resulting acid deposition. Al- 
though substantial progress has been made in the 
past decade in understanding the pertinent atmos- 
pheric processes and in describing them in numeri- 
cal models, because of the complexities of these 
processes and the wide range of the time and space 
scales involved, credible source-receptor relations 
for regional-scale acid deposition are not yet at 
hand. Consequently, near-term strategies for re- 
ducing acid deposition should be based on consid- 
erations other than detailed atmospheric source- 
receptor relations, but with confidence that region- 
al deposition will be reduced equivalently to any 
reduction in regional emissions. (Doria-PTT) 
W89-09630 


IRRIGATION WATER AS A SOURCE OF INO- 
CULUM OF SOFT ROT ERWINIAS FOR 
AERIAL STEM ROT OF POTATOES, 

Oregon State Univ., Corvallis. Dept. of Botany 
and Plant Pathology. 

M. R. Cappaert, M. L. Powelson, G. D. Franc, 
and M. D. Harrison. 

Phytopathology PHYTAJ, Vol. 78, No. 12, p 
1668-1672, December 1988. 4 tab, 26 ref. Western 
Regional Integrated Pest Management grant 
84CRSR22522b. 


Descriptors: *Water pollution sources, *Plant dis- 
eases, *Irrigation water, *Potatoes, *Bacteria, Mi- 
crobiological studies, Leaves, Contamination, Bac- 
terial analysis. 


Seed pieces from a single seed lot of potato culti- 
var Russet Burbank were planted at two produc- 
tion areas in Oregon and Colorado in 1985 and 
1986. Plots were established in fields irrigated from 
either surface-water or well-water sources. Seed 
tubers, field soil, irrigation water, symptomless 
leaflets, and stems with aerial stem rot symptoms 
were assayed for the presence of soft rot erwinias. 
More than 95 and 90% of all strains recovered 
from Oregon and Colorado sources, respectively, 
were Erwinia carotovora subsp. carotovora. A 
total of 3,556 strains of E. carotovora were tested 
serologically against 21 different antisera by Ouch- 
terlony agar double diffusion. In Oregon, seven 
different serogroups were detected in irrigation 
water first during the season, then on leaflets, and 
later in diseased stems. In Colorado, five different 
serogroups were detected in irrigation water 
before or at the same time they were detected on 
potato leaflets. However, only one plant developed 
aerial stem rot symptoms. In Oregon, 39% of the 
serogroups identified were common to irrigation 
water, leaflets, and diseased stems, whereas in Col- 
orado 50% of the serogroups identified were 
common to irrigation water and leaflets. Contami- 
nated water sources are a potential source of ino- 
culum for aerial stem rot in Oregon. (Author’s 
abstract) 

W89-09632 


MODELING OF LONG-TERM LAKE ALKA- 
LINITY RESPONSES TO ACID DEPOSITION, 


Connecticut Univ., Storrs. Dept. of Civil Engi- 
neering. 

N. P. Nikolaidis, J. L. Schnoor, and K. P. 
Georgakakos. 

Journal-Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 2, p 188-199, February 
1989. 7 fig, 4 tab, 31 ref. US EPA Cooperative 
Agreement CR-812329-01-5. 


Descriptors: *Acid rain effects, *Acidification, 
*Alkalinity, *Model studies, *Lakes, New York, 
Calibrations, Model testing, Weathering, Ion ex- 
change, Simulation, Sulfates, Chemical reduction, 
Lake sediments, Chemical properties, Watersheds, 
Sorption, Snowmelt. 


A watershed acidification model for two New 
York state lakes was verified by simulating an 
additional year of field data that was excluded 
during the calibration period. The findings con- 
firmed calibration and indicated that the most sen- 
sitive physicochemical and biochemical processes 
were chemical weathering, ion exchange, sulfate 
reduction by lake sediments, and sulfate adsorption 
by the terrestrial —. Long-term simula- 
tions showed that both lakes will reach steady state 
after a change in loading in than 10 years. It was 
determined that 25 to 50% of the exchangeable 
bases in the upper soil will be depleted in the next 
50 years without chemical weathering to resupply 
the base exchange complex. The sulfate sorption 
mechanism is the only one that could delay water- 
shed response after a change in loading. Some 
alkalinity in one lake could be recovered if acid 
deposition was decreased by a factor of two. The 
other would remain alkaline even with twice as 
much acid deposition; however, in spring snow- 
melt events, lakes would become more acidic. (Au- 
thor’s abstract) 

W89-09651 


EFFECTS OF MIXTURE AND ACCLIMATION 
ON REMOVAL OF PHENOLIC COMPOUNDS 
IN SOIL, 

Enviroquip Ltd., Austin, TX. 

W. Namkoong, R. C. Loehr, and J. F. Malina. 
Journal-Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 2, p 242-250, February 
1989. 8 fig, 6 tab, 22 ref. US EPA grant CR- 
812819. 


Descriptors: *Hazardous wastes, *Waste disposal, 
*Phenols, *Acclimatization, *Soil chemistry, *Bio- 
degradation, *Fate of pollutants, Sand, Loam, Soil 
bacteria, Microbiological studies, Microbial degra- 
dation. 


The removal of phenolic compounds in a well- 
characterized fine sandy loam soil was evaluated. 
Phenolic compounds were applied to the soil as 
individual compounds and as mixtures. Certain 
phenolic compounds were reapplied to the same 
soil to evaluate the effects of acclimation. Labora- 
tory-scale soil reactors were maintained at 20 C. 
The amount of adenosine triphosphate (ATP) in 
the soil was measured and used to evaluate the 
effect of phenolic compounds on overall soil mi- 
crobial activity. The removal rates of phenolic 
compounds in a mixture were different from the 
removal rate of each compound when evaluated 
separately. Preferential removal of phenolic com- 
pounds occurred in the mixtures. The presence of 
phenol, o-cresol, or both reduced the removal rate 
of 2,4-dichlorophenol. Reapplications of the phe- 
nolic compounds did not change the removal rate 
of the compounds. A significant effect on soil 
microbial activity did occur. The increase in soil 
ATP was related to sudden removal of phenol. A 
gradual decrease in soil ATP was observed with 
the removal of 2,4-dichlorophenol. (Author’s ab- 
stract) 

W89-09657 


EULERIAN-LAGRANGIAN METHOD FOR 
SOLVING TRANSPORT IN AQUIFERS, 
Ben-Gurion Univ. of the Negev, Sde Boker 
(Israel). Jacob Blaustein Inst. for Desert Research. 
S. Sorek. 

Advances in Water Resources AWREDI, Vol. 11, 
No. 2, p 67-73, June 1988. 14 fig, 12 ref. 


116 


Descriptors: *Solute transport, *Model studies, 
*Saturated flow, *Groundwater movement, 
*Aquifers, *Path of pollutants, *Hydrologic 
models, *Mathematical studies, Simulation, 
Groundwater, Mathematical equations. 


A Eulerian-Lagrangian scheme is used to reformu- 
late the equation of solute transport with ground- 
water in saturated soils. The governing equation is 
decomposed into advection along characteristic 
path lines and propagation of the residue at a fixed 
grid. The method was employed to simulate trans- 
port of a conservative pollutant in a hypothetical 
aquifer, subject to the equivalence of real condi- 
tions. Implementation was based on data involving 
parameters of a heterogeneous aquifer, heavy flux 
stresses of densed pumpage/recharge wells, pre- 
cipitation and seasonally changing flow regimes. 
Simulation, with coarse grid and high Peclet num- 
bers, yielded minute mass balance errors. (Author’s 
abstract) 

W89-09662 


SIMULATION OF NONAQUEOUS PHASE 
GROUNDWATER CONTAMINATION, 
Waterloo Univ. (Ontario). Dept. of Computer Sci- 
ence. 

P. A. Forsyth. 

Advances in Water Resources AWREDI, Vol. 11, 
No. 2, p 74-83, June 1988. 3 fig, 7 tab, 25 ref, 
append. 


Descriptors: *Simulation, *Groundwater pollution, 
*Model studies, *Groundwater movement, *Path 
of pollutants, *Hydrologic models, *Porous media, 
Capillary water, Model studies, Surface-ground- 
water relations, Boundary conditions, Saturated 
flow, Saturation, Injection, Mathematical equa- 
tions. 


Simulation of groundwater contamination by nona- 
queous phase contaminant requires solution of the 
multiphase flow equations for a porous medium. A 
three phase, two-dimensional, one component non- 
aqueous model is developed. The contaminant can 
partition between the air, water and nonaqueous 
phase. An adaptive implicit method is used to 
discretize the equations. A variable substitution 
method, which takes into account subregions 
where the nonaqueous phase is nonexistent, is em- 
ployed to more efficiently solve the model equa- 
tions. The system of equations has both hyperbolic 
and parabolic properties. Thus, assuming that the 
fluid is leaving the domain, a boundary condition 
for the air phase saturation is nonzero, since the air 
phase diffusion term produces a parabolic equation. 
If the air phase saturation is zero, then no outgoing 
boundary condition for the molecular diffusion of 
the contaminant can be specified. It is also neces- 
sary to account for the outlet effect. Consequently, 
the boundary conditions depend on the nature of 
the solution of the boundary. To ensure proper 
boundary conditions, all physically possible bound- 
ary conditions are specified by forcing no-flow at 
all boundaries, and using source/sink terms to sim- 
ulate injection and production of fluids. (Fried- 
mann- 

W89-09663 


SOIL SOLUTION CHEMISTRY IN AN ALPINE 
WATERSHED, FRONT RANGE, COLORADO, 
USA, 

Colorado Univ., Boulder. Inst. of Arctic and 
Alpine Research. 

M. I. Litaor. 

Arctic and Alpine Research ATLPAV, Vol. 20, 
= 4, p 485-491, November 1988. 6 fig, 2 tab, 30 
ref. 


Descriptors: *Water pollution effects, *Colorado, 
*Soil chemistry, *Alpine regions, *Watersheds, 
*Forest watersheds, *Acid rain, *Soil solution, Al- 
kalinity, Dissolved organic matter, Organic com- 
pounds, Humic substances, Soil environment. 


The soil solutions from an alpine watershed in the 
Front Range, Colorado, were studied in order to 
evaluate the general characteristics of soil solution 
chemistry and to examine the influence of acid 
deposition on the terrestrial environment. soil solu- 





tions were sampled using soil solution samplers at 
two ecological sites (forest-tundra ecotone and 
ine zone) during five summers (1983 to 1987). 
The concentrations and spatial variations of alumi- 
num and iron in the soil solutions were highly 
dependent on the soil organic matter content. Soils 
in the forest-tundra ecotone contained consider- 
ably higher amounts of dissolved organic carbon, 
total alkalinity, and aluminum than soils in the 
alpine zone. The major source of variations in the 
soil solution chemistry is the climatic variations 
that control soil moisture and are by far more 
pronounced than the effects of acid deposition on 
the soils. Therefore, a much longer soil solution 
chemistry record is needed in order to ascertain 
the influence of acid deposition on the alpine soil 
environment of the Front Range, Colorado. (Au- 
thor’s abstract) 
W89-09669 


SPHAGNUM FUSCUM MOSS AS AN INDICA- 
TOR OF ATMOSPHERIC CADMIUM DEPOSI- 
TION ACROSS CANAD. 

National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

For primary bibliographic entry see Field 5A. 
W89-09678 


EFFECT OF TEMPERATURE AND SOLAR RA- 
DIATIONS ON VOLATILIZATION, MINERAL- 
IZATION, AND DEGRADATION OF (14C)-DDT 
IN SOIL, 

Delhi Univ. (India). . 4 ae 

T. Samuel, and M. K. K. 

Environmental Pollution TENPOEK, Vol. 57, No. 
1, p 63-77, 1989. 4 fig, 2 tab, 32 ref. 


Descriptors: *Fate of pollutants, *Temperature ef- 
fects, *Volatility, *DDT, *Soil contamination, 
*Mineralization, *Degradation, *Solar radiation, 
Soil physical properties, Sand, Loam, Saturated 
soils, Quantititive analysis, DDD, DDE. 


The influence of temperature and solar radiation 
on the rapid dissipation of DDT from tropical soils 
was studied by quantifying volatilization, mineral- 
ization, binding and degradation of (14C)-DDT in 
a sandy loam soil. The bulk of the DDT loss 
occurred by volatilization, which increased five- 
fold when the temperature changed from 15 to 
45C. Degradation of dDT to DDE was also faster 
at higher temperatures. Mineralization of DDT, 
though minimal, increased with temperature and 
time. Higher temperatures also enhanced binding 
of DDT to soil. Flooding the treated soil further 
increased volatilization and degradation, although 
mineralization was greatly reduced. Exposure of 
flooded and unflooded soils treated with DDT to 
sunlight in quartz, glass and dark tubes for 42 days 
during summer resulted in significant volatile 
losses. Volatilization in the quartz tubes was nearly 
twice as great as that in the dark tubes. The 
volatilized organics from the quartz tubes con- 
tained larger amounts of p,p’-DDE than the glass 
and dark tubes. Higher rates of volatilization and 
degradation were found in flooded soils. Also, 
significant quantities of p,p’-DDD were detected 
in addition to DDE. The data clearly show that 
volatilization is the major mechanism for the rapid 
dissipation of DDT from Indian soils. ¢A.uthor’s 
abstract) 

W89-09679 


EPIDEMIOLOGIC SURVEILLANCE FOR EN- 
DEMIC GIARDIA LAMBLIA INFECTICIN IN 
VERMONT: THE ROLES OF WATERBORNE 
AND PERSON-TO-PERSON TRANSMISSION, 
Vermont Dept. of Health, Burlington. Epidemiolo- 
gy Div. 

For primary bibliographic entry see Field SF. 
W89-09683 


DETERMINATION OF PERSISTENCE, MOVE- 
MENT, AND DEGRADATION OF HEXAZIN- 
ONE IN SELECTED CANADIAN BOREAL 
FOREST SOILS, 

Toronto Univ. (Ontario). Faculty of Forestry. 
D.N. Roy, S. K. Konar, D. A. Charles, J. C 

Feng, and R. Prasad. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Journal of Agricuitural and Food Chemistry 
JAFCAU, Vol. 37, No. 2, p 443-447, March/April 
1989. 1 fig, 9 tab, 11 ref. 


Descriptors: *Fate of pollutants, *Path of pollut- 
ants, *Hexazinone, *Herbicides, *Soil analysis, 
*Forest soils, Clay, Sand, Leaching, Soil columns, 
Soil contamination, Degradation products, Meta- 
bolites, Canada. 


One flat and one slope site for each type of soil 
(sand, clay) were chosen near Matheson, Ontario, 
to study the persistence, movement, and degrada- 
tion of hexazinone Letarp ys on 
mino)-1-methyl-1,3,5-triazine-2,4(1H,3H)-dione) 
after spraying at a rate of 4 kg of active ingredient 
(AD/ha. Soils at three depths were collected and 
analyzed for residues of hexazinone and its metabo- 
lites A  (3-(4-hydroxycyclohexyl)-6-(dimethyla- 
mino)-1-methyl 1,3,5-triazine-2,4(1H,3H)-dione) 
and B Le tae Cr ey? OE 
mino)-1-methyl _1,3,5-triazine-2, yon maga 
The time required for cemen aa 

remain consistently below 50% of the highest 
amount recovered was 43 days in both clay and 
sand soils. Results indicated that hexazinone had 
very limited potential to leach vertically through 
the soil column. The mobility study phe that 
there was no evidence of lateral movement of the 
herbicide either in runoff water or through subsur- 
face flow. Metabolites A and B were found within 
a range of 0-32% and 0-50% of hexazinone con- 
centration. (Author’s abstract) 

W89-09687 


MERCURY IN THE MEDITERRANEAN, 
ag tee Univ. (Italy). Dipt. di Biologia Ambientale. 


Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
2, p 59-63, February 1989. 1 fig, 32 ref. 


Descriptors: *Mercury, *Mediterranean Sea, *Path 
of pollutants, *Water pollution, *Pollution load, 
*Methylmercury, *Marine environment, Water 
pollution sources, Bioaccumulation, Marine sedi- 
ments, Suspended solids, Marine fisheries, Re- 
views. 


Mercury is probably one of the most investigated 
natural elements and potential contaminants in the 
world and in the Mediterranean in particular. 
River inputs of mercury into the Mediterranean 
have been estimated to account for about 120 t/yr; 
30 t as natural mercury and 90 t added by contami- 
nation. Direct industrial inputs were estimated at 7 
t/yr. Three other substantial inputs of mercury 
into the Mediterranean are wet and dry deposition 
from the atmosphere, water (and mercury) balance 
in the straits, and mobilization of mercury from 
sediments by methylation. Total input is estimated 
at 236 t/yr. The distribution of mercury in the 
Mediterranean system is estimated at: water 3700 t, 
suspended solids 185 t, fish and shellfish 104 t, and 
sediments 3750 t. Output of mercury from the 
Mediterranean Sea is estimated at approximately 
225 tons/yr. Data on methylmercury in Mediterra- 
nean fish and shellfish is reviewed, as well as an 
explanation of the anomaly of higher mercury 
levels in Mediterranean specimens than in similar 
materials collected in other areas. Present knowl- 
edge of the mercury mass balance in the Mediter- 
ranean needs to be increased. However, according 
to the available information, inputs and outputs of 
mercury in the Mediterranean seem to 

without significant increase in mercury levels in 
the water and sediments. The anomalous levels 
found in deep-water bottom organisms and in top 
predators could be mainly due to a high net methy- 
lation rate in the deep environment favored by the 
high temperature and the absence of solar radi- 
ation. Environmental quality criteria to maintain 
mercury concentration near to the background 
levels should be established for polluted areas in 
order to protect marine life. (VerNooy-PTT) 


‘FIELD ERROR’ RELATED TO MARINE SEDI- 
MENT CONTAMINATION STUDIES, 

National Inst. of Oceanography, Haifa (Israel). 

For primary bibliographic entry see Field 7A. 
W89-09691 


Sources Of Pollution—Group 5B 


MICROBIAL AND NUTRIENT POLLUTION 
ALONG THE COASTS OF ALICANTE, SPAIN, 
Alicante Univ. (Spain). Dept. of Applied Chemis- 


try. 

C. Zoffmann, F. Rodriguez-Valera, M. Perez- 
Fillol, F. Ruiz-Bevia, and M. Torreblanca. 

Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
2, p 74-81, February 1989. 10 fig, 3 tab, 8 ref. 


Descriptors: *Beaches, *Spain, *Bacterial analysis, 
*Wastewater pollution, *Coastal waters, *Nitro. 
gen, *Phosphorus, Coliforms, Enteric bacteria, 
Population exposure, Tourism, Recreation, 
environment, Water sampling, Path of pollutants, 
Municipal wastewater. 


The province of Alicante is located in the south- 
eastern corner of Spain and has 160 km of coast 
subject to a relatively lo low level of industrial pollu- 
tion, but receiving a le amount of do- 
mestic wastes. A systematic study of some pollu- 
tion indicators (fecal coliforms, enterococci, nitro- 
gen and phosphorus) has been carried out for 
seven years along the tourist crowded coastal re- 
gions of Alicante Province, evaluating the influ- 
ence of sewage outfalls close to beaches. This 
study covers more than 3400 samples from 1-meter 

waters in seven consecutive years. 
The influence of major wastewater outfalls on 
nearby beaches was studied, both in respect to the 
cloud of contamination around each boil and the 
plume emanating from it. Bacterial levels for seven 
years at sev beaches and towns in the area 
were analyzed. The coastal sector that was studied 
can be considered a typical example of Mediterra- 
nean coast subjected to an intermediate level of 
urban pollution, with a marked summer increase 
and with a relatively low industrial contribution. 
Coastal structure was found to be a critical factor 
in deciding the degree to which beaches are affect- 
ed. This study shows the importance of constant 
monitoring of pollution to achieve an adequate 
prevention policy. In general there is a tendency 
toward improvement on this coast, attributable to a 
better sewage disposal network. (VerNooy-PTT) 
W89-09693 


TEMPORAL AND SPATIAL FLUCTUATIONS 
IN TRACE METAL CONCENTRATIONS IN 
TRANSPLANTED MUSSELS IN HONG KONG, 
Hong Kong Univ. Dept. of Zoology. 

H. M. Chan. 


Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
2, p 82-86, February 1989. 2 fig, 1 tab, 27 ref. 


Descriptors: ‘*Heavy metals, *Translocation, 
*Bioaccumulation, ‘*Bioindicators,  *Mussels, 
*Trace metals, *Temporal distribution, Hong 
Kong, Path of pollutants, Spatial variation, Tissue 
analysis, Cadmium, Lead, Copper, Zinc, Water 
pollution. 


Spatial differences and temporal fluctuations in 
tissue concentrations of Cd, Cu, Pb, and Zn in the 
green mussel Perna viridis (L.) were studied by 
collecting thirteen sets of monthly data for P. 
viridis transplanted to four experimental sites in 
Hong Kong. Cd levels in mussels from all four 
sites were generally low (ca. 1 microgram/g dry 
weight). Patterns of spatial heterogeneity in Cu 
and Pb distributions in Hong Kong waters were 
shown regardless of temporal fluctuations. The 
range of Zn concentrations was narrow and spatial 
differences were not distinguishable from ieaaneite 
fluctuations. No consistent seasonal pattern of 
tissue metal concentrations was observed, but tem- 
poral fluctuations for individual metals were high 
(+/-50%) in mussels from some sites. Changes in 
Cd, Cu, and Pb levels in seawater caused by short- 
term pollution or flushing dilution may affect 
mussel tissue metal concentrations significantly as 
both rates of metal accumulution and loss may be 
rapid in some cases. As a result, any seasonal 
patterns of variations for these three metal concen- 
trations caused by the change of tissue mass can 
easily be masked by the large fluctuations caused 
by short-term pollution. Since metals are taken up 
and released relatively rapidly, localized anthropo- 
genic sources can be identified in the future by 
transplanting mussels to the relevant site ite 
the absence of a local population. (VerNooy- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


W89-09694 


TRENDS IN LEAD LEVELS IN THE HORSE- 
MUSSEL FROM THE WESTERN NORTH SEA, 
Ministry of Agriculture, Fisheries and Food, Burn- 
ham on Crouch (England). Fisheries Lab. 

For primary bibliographic entry see Field 5A. 
W89-09695 


SOME HEAVY METALS IN SEDIMENTS 
FROM DARWIN HARBOUR, AUSTRALIA, 
Darwin Inst. of Tech., Casuarina (Australia). Fac- 
ulty of Applied Science. 

N. Peerzada, and W. Rohoza. 

Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
2, p 91-92, February 1989. 1 fig, 2 tab, 7 ref. 


Descriptors: *Heavy metals, *Harbors, *Australia, 
*Path of pollutants, *Marine sediments, *Man- 
grove swamps, Cadmium, Copper, Zinc, Lead, 
Suspended sediments, Water pollution. 


Darwin Australia has a complex harbor with an 
area of about 998 sq km. It is the major port of the 
Northern Territory, and heavy fishing trawlers, oil 
tankers, cargo vessels and sailboats line its shores. 
Within Darwin Harbor there are more than 20,000 
ha of mangrove forest, whose mud flats contribute 
significantly to high suspended sediment loads in 
the harbor. Sediment samples taken from different 
parts of Darwin Harbor were used to determine 
the concentrations of cadmium, copper, lead and 
zinc. Samples were collected during the middle of 
an ebbing tide near industrial, urban and fluvial 
discharges along the mangrove coast of the harbor. 
Observed ranges for the four elements (micro- 
grams/g dried sediment) were: Cd 0.8-3.1; Cu 3.7- 
32.3; Pb 18.3-91.0; and Zn 15.9-270. The highest 
levels of Cu, Pb, and Zn were found in the sedi- 
ment around Port Darwin. Analysis of deeper sedi- 
ment core (50 cm) samples indicated that the con- 
centrations of Zn, Pb, and Cd were higher com- 
pared to the surface sediment figures at other less 
populated sites. The concentration of lead was 
found to be relatively higher at all sites. The 
industrial contribution in rough waste discharges 
appear to be considerable, and the consequences 
are well documented. (VerNooy-PTT) 

W89-09696 


INFLUENCE OF FIELD HISTORIES OF CON- 
TINUOUS SOIL INSECTICIDE TREATMENTS 
ON THE RATE OF SOIL BIODEGRADATION 
OF CARBOFURAN IN CAULIFLOWER, BRUS- 
SELS SPROUTS, CHINESE CABBAGE AND 
SUGAR BEET CROPS, 

Universite Catholique de Louvain, Louvain-la- 
Neuve (Belgium). Lab. of Phytopathology. 

J. Rouchaud, M. Metsue, F. Van de Steene, N. 
Ceustermans, and L. Vanparys. 

Toxicological and Environmental Chemistry 
—_— Vol. 19, No. 1-2, p 47-55, 1989. 4 tab, 5 
ref. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, “Pesticides, *Biodegradation, *Vegetable 
crops, *Insecticides, *Organophosphorus pesti- 
cides, Beets, Pesticides, Toxicity, Plant pathology. 


The biodegradation of carbofuran in cauliflower, 
Brussels sprouts, Chinese cabbage and sugar beet 
crops was studied. In the soil of these crops, carbo- 
furan was metabolized into the insecticide com- 
pounds 3-hydroxycarbofuran and 3-ketocarbo- 
furan, and into the non-insecticide carbofuran 
phenol and 3-ketocarbofuran phenol. The rate of 
soil biodegradation of carbofuran and of the sum of 
insecticide carbamate compounds was multiplied 
by 3 when continuous monoculture and soil treat- 
ments with organophosphorus insecticides had 
been done previously during several years. (Au- 
thor’s abstract) 

W89-09714 


SORPTION BEHAVIOR OF SOME ORGANO- 
PHOSPHORUS PESTICIDES IN NATURAL 
SEDIMENTS, 

Zagreb Univ. (Yugoslavia). Inst. for Medical Re- 
search and Occupational Health. 


Z. Frobe, V. Drevenkar, and B. Stengl. 
Toxicological and Environmental Chemistry 
TXECBP, Vol. 19, No. 1-2, p 69-82, 1989. 5 fig, 4 
tab, 29 ref. 


Descriptors: *Bottom sediments, *Pesticides, 
*Sorption, *Organophosphorus pesticides, *Path 
of pollutants, Lake sediments, Organic compounds, 
Sediments, Pesticides, Dissolved organic matter, 
Ponds, Regression analysis. 


Sorption behavior of four organophosphorus pesti- 
cides, demeton-S-methyl, methidathion, azinphos- 
methyl and phosalone, in two different pond sedi- 
ments, is reported. The sorption coefficients in 
both sediments are found to follow the same se- 
quence as the lipophilicity of the compounds ex- 
pressed as their n-octanol/water partition coeffi- 
cients. The isotherms for demeton-S-methyl and 
methidathion are approximately linear in the con- 
centration range studied, whereas nonlinear 
Freundlich isotherm with parameter 1/n signifi- 
cantly less than 1 better fits the experimental data 
for azinphos-methyl and phosalone. The sorption 
efficiency for all the four pesticides is higher in the 
sediment with a lower content of organic matter. 
Isotherm nonlinearities and discrepancy between 
sorption coefficient values and the organic matter 
content of the sediments both indicate that a simple 
partition model does not offer indiscriminately and 
adequate visualization of the sorption behavior. 
However, the sorption and partition results report- 
ed are in good agreement with literature data for a 
series of 18 organophosphorus pesticides. This is 
demonstrated by testing the consistency of the 
results with the respective literature data in Col- 
lander equations relating in log-log linear regres- 
sions n-octanol/water partition coefficient and or- 
ganic matter sorption coefficients to water solubili- 
ties of organophosphorus pesticides. (Author’s ab- 
stract) 

W89-09716 


POLYCYCLIC AROMATIC HYDROCARBONS 
IN PERCH (PERCA FLUVIATILIS) FOLLOW- 
ING AND OIL-SPILL IN VAASA ARCHIPELA- 
GO, FINLAND, 

Kuopio Univ. (Finland). Dept. of Physiology. 

P. Lindstrom-Seppa, O. Hanninen, J. Tuominen, 
and H. Pyysalo. 

Toxicological and Environmental Chemistry 
= Vol. 19, No. 1-2, p 83-86, 1989. 1 tab, 7 
ref. 


Descriptors: *Aromatic compounds, *Path of pol- 
lutants, *Finland, *Perch, *Bioaccumulation, *Oil 
spills, Hydrocarbons, Fish physiology, Sublethal 
limits, Gas chromatography, Spectrometers, Tissue 
analysis, Water pollution effects, Population expo- 
sure, Fish populations. 


Oil contamination of the loca! fish (perch, Perca 
fluviatilis) was determined following and autumn, 
1984 fuel oil leakage over an area of 1500 km in the 
Vaasa Archipelago, Gulf of Bothnia, Finland. 
Frozen muscle and gall bladder samples were used 
for analysis. Final analyses were made using high 
resolution gas chromatography-mass spectrometry. 
The total polycyclic aromatic hydrocarbon (PAH) 
levels found in all muscle samples were low, corre- 
sponding with the normal background levels of the 
area. The bile of the perch, however, showed 
increased PAH levels, but the concentrations did 
not, follow the gas chromatographic profile of the 
spilled oil. Most likely, the fish accumulating the 
most PAH did not survive, and fish captured for 
this study were those with only minor concentra- 
tions; also, the cold climate may have had an effect 
on the oil spilled by clumping it, driving most of it 
away from the study area. (Friedmann-PTT) 
W89-09717 


CURIUM-244 AND AMERICIUM-241 UPTAKE 

IN FRESHWATER FISH, 

Centre d’Etude de l’Energie Nucleaire, Mol (Bel- 

gium). Dept. de Biologie. 

J. H. D. Vangenechten, S. Van Puymbroeck, and 

O. L. J. Vanderborght. 

Toxicological and Environmental Chemistry 

— Vol. 19, No. 3-4, p 147-152, 1989. 1 tab, 
ref. 


Descriptors: *Radioisotopes, *Fish, *Tissue analy- 
sis, *Curium, *Americium, *Bioaccumulation, 
*Water pollution effects, *Path of pollutants, Gills, 
Trace elements, Trout, Sublethal effects, Liver, 
Dissolved solids. 


Laboratory experiments were performed to deter- 
mine the biological uptake of transuranium radion- 
uclides in rainbow trout, Salmo gairdneri Richard- 
son. Uptake from water in fish was measured after 
7 days. The uptake in synthetically prepared water 
with added natural organic matter (4 mg Dissolved 
Organic Carbon/l) was compared with uptake in 
water without organics. Accumulation of the ra- 
dionuclides by the fish, measured after an uptake 
period of 7 days, yielded concentration factors (CF 
= radioactivity/kg animal wet weight/radioactiv- 
ity/L water) ranging on average from 0.12 to 0.47 
for Cm and from 0.06 to 0.42 for Am. The highest 
CF values were measured in the gills (1.30 to 6.80 
for Cm and 0.87 to 4.85 for Am) while in the liver, 
CF values ranged from 0.14 to 1.5 for Cm and 
from 0.05 to 1.3 for Am. The relative distribution 
of both radionuclides among the tissues did not 
vary with the water type. But Cm and Am concen- 
tration factors were 50 to 30 times lower in tissues 
from animals in water with organic matter. These 
latter observations point to the importance of the 
presence of organic material in water for decreas- 
ing the bioavailability of transuranium radionu- 
clides. (Author’s abstract) 

W89-09719 


MEASUREMENT OF THE LEACHING BE- 
HAVIOR OF GRANULAR SOLID WASTES, 
Netherlands Energy Research Foundation ECN, 
The Hague. 

H. A. Das, H. A. Van der Sloot, and J. Wijkstra. 
Toxicological and Environmental Chemistry 
TXECBP, Vol. 19, No. 3-4, p 109-118, 1989. 4 fig, 
4 tab, 6 ref. 


Descriptors: *Solid wastes, *Leaching, *Fly ash, 
*Path of pollutants, Infiltration, Mass transfer, Ra- 
dioactive tracers, Atomic absorption spectroscopy, 
Mathematical studies, Quantitative analysis, Neu- 
tron activiation analysis, Flow pattern, Acidity, 
Alkalinity. 


A mathematical form is derived for the description 
of leaching of granular solids in terms of specific 
mass transfer functions. The parameters are deter- 
mined by column leaching experiments under well- 
known flow conditions. Initially available concen- 
trations are obtained from batch experiments at 
high dilution. Total concentrations in the solids are 
determined independently to calculate the avail- 
able fractions. The determination of the flow pat- 
tern is done by radiotracer measurements. Lea- 
chates are analyzed by various analytical methods 
including atomic-absorption spectrometry and 
INAA instrumental neutron-activation analysis. 
The latter is preferred for determination of total 
concentrations. The procedure is applied to a large 
variety of fly ashes, including those that are acidic 
and those that are neutral (identified by an initial 
acidic reaction that rapidly changes into a weak 
alkaline one). Results showed that the combination 
of column-and batch leaching experiments with the 
determination of total concentrations leads to a 
quantitative description of the leaching behavior of 
granular solid wastes. In performing the necessary 
experiments, the use of radiotracers and neutron 
activation analysis is highly beneficial. (Friedmann- 


W89-09720 


PARTICLE TRANSPORT IN LAKES: MODELS 
AND MEASUREMENTS, 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

For primary bibliographic entry see Field 2H. 
W89-09735 


STUDY ON PHOSPHATE AND OTHER 
CHEMICAL COMPONENTS IN PRECIPITA- 
TION IN DONGHU LAKE, WUHAN (IN CHI- 
NESE), 





Wuhan Inst. of Hydrobiology (China). 
Q. Liu, J. Hui, and F. Lu. 

Oceanologia et Limnologia Sinica, Vol. 17, No. 2, 
p 126-129, March 1986. 4 tab, 7 ref. English sum- 


mary. 


Descriptors: *Sulfates, *Water pollution sources, 
*Acid rain, *Phosphates, *Donghu Lake, *China, 
Ions, Precipitation, Hydrogen ion concentration, 
Sodium, Nitrogen, Chemical analysis, Seasonal 
variation. 


The content, annual variation and main ion compo- 
sition of phosphates in precipitation into Donghu 
Lake, Wuhan, China, are s' ized. The annual 
input of phosphate into the lake by precipitation 
and inflows was calculated. Precipitation phos- 
phate levels into Donghu Lake, were at trace 
levels of 0.452 mg PO4(3-)/L. The average annual 
value for 1962-63 was 0.072 mg PO4(3-)/L. The 
highest levels were in autumn (averaging 0.096 mg 
PO4(3-)/L), lower in winter (0.072), and lowest in 
spring and summer (0.065 and 0.053). The most 
abundant anion found in the precipitation was 
SO04(2-), contributing 43.98% to the total volume 
of ion milliequivalents. The main cations were 
K(+), and Na(+), contributing 42.22% to the 
total volume of the ion milliequivalents. The pH 
varied between 6.1 and 7.8. Total solids were 76.4 
mg/L, and the N/P value was 6.2:1. The annual 
input of phosphates to the lake surface by precipi- 
tation was 2.93 ton, and input into its basin was 
19.62 ton. (Lantz-PTT) 

W89-09747 


CONCENTRATION OF HEAVY METALS IN 


CHINESE), 
Academia Sinica, Qingdao (China). Inst. of Ocean- 
ology. 
M. Liu, G. Li, W. Bao, S. Zhang, and H. Gu. 
Oceanologia et Limnologia Sinica, Vol. 17, No. 1, 
p 66-71, January 1986. 1 fig, 4 tab, 4 ref. English 
summary. 


Descriptors: *Path of pollutants, *Heavy metals, 
*Fish, *Tissue analysis, *Chemical analysis, 
*Qinghai Lake, *Yarlung Zangbo River, Zinc, 
Tibet, Cadmium, Lead, Copper, Polarography, 
Gills, Fins. 


Concentrations of zinc, cadmium, lead and copper 
were determined in seven tissues of Gymnocypris 
przewalskii from Qinghai Lake and Brachymystax 
lenok from Yarlung Zangbo River in Xizang 
(Tibet) Autonomous Region. Tissue samples from 
fish were collected from May to June, 1982. These 
samples were then ashed by Muffle furnace at 450 
C, and zinc, cadmium, lead, and copper concentra- 
tions were determined by anti-adsorption physical 
coating mercury electrode inverse polarography 
(ASV). Comparisons were made between the 
amount of trace metals found in muscle, spawn, 
skin, bone, fin, gill and stomach of Gymnocypris 
przewalskii, and the amounts found in the same 
tissues of Brachymysiaz lenok. The Zn, Cd, Pb and 
Cu mean concentrations in total body of Gymno- 
cypris przewalskii were 32.9, 0.27, 1.12 and 1.87 
micrograms/g dry weight, respectively. Those in 
Brachymysta lenok were 54.1, 1.12, 1.36 and 2.45 
microgram/g dry weight respectively. (Lantz- 


W89-09749 


OF 


IMENTS 
OF BOHAI BAY I. THE DISTRIBUTION PAT- 
TERN OF HEAVY METALS IN THE SEDI- 
MENTS AND THEIR BACKGROUND VALUES 
(IN CHINESE), 
— Sinica, Qingdao (China). Inst. of Ocean- 
ology. 
J. Wu, and Y. Li. 
Oceanologia et Limnologia Sinica, Vol. 16, No. 2, 
p 92-101, March 1985. 9 fig, 4 tab, 7 ref. English 
summary. 


Descriptors: *Water pollution sources, *Heavy 
metals, *Wastewater outfall, *Sediment contamina- 
tion, *Bohai Bay, *Distribution patterns, *Path of 
pollutants, Chromium, Nickel, Lead, Cobalt, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Copper, Cadmium, Manganese, Iron, Zinc, Estu- 
aries, Sedimentation rates, Silt. 


The background distribution and value of heavy 
metals were studied pattern in the sediments of 
Bohai Bay, together with the sources of this pollu- 
tion. The study indicates that: (1) > sedimentary 
environment and the grain size of the sediments in 
Bohai Bay define the natural background distribu- 
tion of the heavy metals Fe, Mn, Zn, Cr, Ni, Cu, 
Pb, Co and Cd, (i.e. lower concentration in the 
north part of the bay and higher in the middle and 
south parts of the bay as represented by the distri- 
bution pattern of Ni); (2) the accumulation of cer- 
tain heavy from sewage drainage is fre- 
quently found within the isobath curve of 3-5 m 
off-shore, and between the and Beitang estu- 
aries. This forms a sewage-influenced zone repre- 
sented by the distribution of Pb; (3) an arithmetic 
mean (+/-2 standard deviation) calculated from 
the concentration of heavy metals in fine sediments 
from the background region, or simply an upper 
limit value of the background region was used to 
represent the natural background values of ja 
metals in the fine sediments of 2 Bohai Bay: Zn, 
80 parts per million (ppm); Cr, 60 Fag te gle 40 
ppm; Cu, 30 ppm; Pb, 25 ppm 

Cd, 0.15 PI m.; and (4) the Adie Bo re h Sa 
mute in the estuary from sewage drainage is not 
serious ly because of the large silt discharge 
A. ee rate. (Author’s abstract) 


MERCURY IN SEDIMENTS OF BOHAI BAY 
(IN CHINESE), 
Academia Sinica, Qingdao (China). Inst. of Ocean- 


be 

heng, and S. Zhan; 

Oceano! ogia et Limno! fogia Sinica, Vol. 16, No. 2, 
p 121-126, March 1985. 5 fig, 1 tab, 12 ref. English 
summary. 


Descriptors: *Mercury, *Sediment contamination, 
*Bohai Bay, *Path of pollutants, China, Chemical 
analysis, Distribution patterns, Estuaries, Organic 
matter, Salinity, Path of pollutants, Seawater. 


Mercury contents in sediment samples taken from 
27 stations in Bohai Bay from August 21 to 27, 
1981, were determined by cold-vapor atomic fluo- 
rescence spectrometry after sediments were digest- 
ed with acid mixture. Results indicate that the 
concentration of total mercury varied from 0.025 
to 0.170 me/ke, with an average of 0.054 mg/kg. 
The horizontal distribution shows that estuaries 
have the highest values of Hg in the Bay, with the 
western part of the Bay having generally higher 
values than the central part. Concentrations of 
mercury in sediments correlate closely with the 
amount of organic matter in sediments, of particle 
mercury available in suspended matter, and the 
salinity of sea water. The main transportin; 7. 
ess of mercury in Bohai Bay water was 

the adsorption of particulate organic pono 
(Author’s abstract) 

W89-09756 


RELATIONSHIP BETWEEN HEAVY METAL 
POLLUTION AND WATER PRODUCTIVITY 
IN XIAMEN ESTUARINE HARBOR (IN CHI- 


NESE), 

Xiamen Univ. (China 

For primary bibliogrophic entry see Field 5C. 
W89-09757 


MERCURY CONTENT IN BROWN TROUT 

pong TRUTTA FROM LAKE TYRIFJOR- 
IEN (KVIKKSOLVINNHOLDET HOS ORRE- 

TEN I TYRIFJORDEN), 

Oslo Univ. (Norway). Biologisk Inst. 

J. Skurdal, O. K. Skogheim, and T. Qvenild. 

Fauna FUNAAO Vol. 38, No. 4, p 152-155, 1985. 

3 fig, 22 ref. English summary. 


Descriptors: *Bioaccumulation, *Path of pollut- 
ants, “Mercury, *Trout, *Lake Tyrifjorden, 
Norway, Tissue analysis, Fish growth, Fish physi- 
ology. 


Axial mercury accumulation in young and adult 
brown trout in Lake Tyrifjorden, Norway, was 


119 


Sources Of Pollution—Group 5B 


different during young stages (parr) in the river 
compared to the adult lacustrine stages. In the parr 
stages, there were no significant increases in mer- 
cury concentration with weight or age, reflecting 
both the moderate levels of mercury in the up- 
stream locality, and the moderate growth in young 
stages. After migration into Lake Tyrifjorden, 
brown trout grew rapidly with a concurrent in- 
crease in axial muscle mercury concentration. This 
mercury accumulation increased significantly with 
both weight and total age, but was best correlated 
to lake residency time, i.e. sea age, than total age. 
The change in habitat from river to lake also is 
associated with a change in diet from insect larvae 
to smelt (Osmerus eperlanus) and whitefish (Core- 
= onus lavaretus). The study indicated that complex 

ife histories influence the pattern of accumulation 
of mercury in tissue. (Author’s abstract) 
W89-09766 


PERSISTENT CHLORINATED HYDROCAR- 
BONS IN EGGS OF SEABIRDS FROM THE 
COAST OF TELEMARK IN SOUTH-EASTERN 

(PERSISTENTE KLORERTE HY- 
SJOFUGLEGG FRA 


NORWAY 
DROKARBONER_ I 
KYSTEN AV 
Fylkesmannen i Telemark, Miljovernavdelingen, 
Oslo (Norway). 

R. Bergstrom, and G. Norheim. 

Fauna FUNAAO Vol. 39, No. 2, p 53-57, 1986. 1 
fig, 3 tab, 11 ref. English summary. 


Descriptors: *Path of pollutants, *Industrial 
wastes, *Water pollution sources, *Chlorinated hy- 
drocarbons, *Eggs, *Water birds, *Norway, 
*Bioaccumulation, Telemark, Organic compounds, 
Hexachlorobenzene, Octachlorostyrene, Decach- 
lorobiphenyl, DDE, —— biphenyls, 
Gulls, Hydrocarbons, Fjords. 


The Frierfiord area in Telemark County (SE 
Norway) is heavily burdened with pollution. Emis- 
sions from magnesium production include the re- 
lease of persistent hydrocarbons. The most impor- 
tant of these are hexachlorobenzene (HCB), oc- 
tachlorostyrene (OCS) and decachlorobiphenyl 
(DCB). These compounds have been spread over a 
considerable area, and can be detected in eggs of 
the Blackheaded Gull Larus ridibundus that breeds 
within the Frierfiord, and in eggs of the Lesser 
Black-backed Gull Larus fuscus and the Herring 
Gull Larus argentatus breeding in outward coastal 
areas southwest of the fjiord. From 1969 to the 
present there has been a considerable decrease in 
pollution released within this area. Accordingly, 
eggs of the Hi Gull have shown a decrease in 
the levels of and HCB. No reduction has 
been found in the level of DCB. All eggs have also 
been analyzed for concentrations of DDE and 
PCB. With the high persistency and lipophility of 
these fully chlorinated compounds, they are ex- 
pected to remain in the environment for many 
years. (Author’s abstract) 

W89-09769 


APPLICATION OF DISSIMILARITY MEAS- 
URE OF CONCENTRATION RATIOS AND ITS 
CRITICAL VALUE TO HEAVY METAL CON- 
TAINED IN BOTTOM SEDIMENT, 

Nippon Inst. of Tech., Saitama. Dept. of Applied 
Statistics. 

H. Nishida, S. Ikeda, and M. Miyai. 

Japanese Journal of Limnology RIZAA, Vol. 47, 
No. 1, p 11-15, January 1986. 1 fig, 7 tab, 6 ref. 


Descriptors: *Heavy metals, *Path of pollutants, 
*Bottom sediments, Copper, Zinc, Arsenic, Statis- 
tical analysis, Data interpretation, Sediment con- 
tamination. 


A dissimilarity measure for analyzing heavy metal 
concentration ratio data is derived when the origi- 
nal data are drawn down from a p-dimensional log- 
normal distribution. This allows one to determine 
statistically whether two samples come from the 
same population. This dissimilarity measure, Q sub 
s,t, is applied to a set of data on the bottom 
sediment of tributaries of the Jintsu River in Japan. 
Each of the 86 samples was analyzed by neutron 
activation analysis for the elements Cu, Zn and As. 
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Group 5B—Sources Of Pollution 


In general, the distribution of the heavy metal 
concentration in sediments is considered to be a 
logarithmic normal type. (Lantz-PTT) 

W89-09775 


STUDIES ON THE GROUNDWATER POLLU- 

TION IN ISLANDS (1)--SEAWATER INTRU- 
INTO GROUNDWATER IN GOGO 

ISLAND--(IN JAPANESE), 

Ehime Univ., Matsuyama (Japan). Dept. of Ocean 

Engineering. 

For primary bibliographic entry see Field 2F. 

W89-09778 


CHANGES IN NITRATE CONCENTRATION IN 
SPRING WATER AT NOGAWA_ BASIN 
DURING 1976-1983, 

Tokyo Univ. of Agriculture and Technology 
(Japan). Faculty of Agriculture. 

N. Ogura, and K. Morikawa. 

Japanese Journal of Limnology RIZAA, Vol. 46, 
No. 1, p 56-60, January 1985. 4 fig, 2 tab, 13 ref. 


Descriptors: *Spring water, *Water chemistry, 
*Water pollution sources, *Japan, *Soil contamina- 
tion, *Nitrates, Nogawa River, Nitrogen, Domes- 
tic wastes. 


Spring water was collected at a fixed point in 
Kokubunji City, once a month since 1976. Concen- 
trations of nitrate-N ranged from 455 to 645 micro- 
. Mean annual concentration of nitrate N 
increased from 504 micrograms/L in 1976 to 577 
micrograms/L in 1983. The annual increase 
amounted to about 10 micrograms N/L. This sug- 
gests that an increased amount of domestic wastes 
permeated the soil in the catchment area, which 
was estimated to be about 2 million sq m. (Author’s 
abstract) 
W89-09786 


SEASONAL CHANGES OF BACTERIAL 
COUNTS AND BACTERIAL SPECIES IN NILE 
RIVER WATER AT TWO WATER PURIFICA- 
TION STATIONS IN CAIRO, 

Al-Azhar Univ., Cairo (Egypt). Dept. of Botany. 
M. S. Ammar, S. H. Elwan, A. A. Razak, and E. 
H. Ghanem. 

Japanese Journal of Limnology RIZAA, Vol. 47, 
No. 2, p 109-114, April 1986. 3 tab, 29 ref. 


Descriptors: *Water pollution control, *Bacterial 
analysis, *Species composition, *Egypt, *Nile 
River, Cairo, Water treatment facilities, Culturing 
techniques, Pollutant identification, Bacteria, Sea- 
sonal variation, Microbiological studies, Species 
diversity, Water pollution sources. 


Seasonal estimations of viable bacterial counts 
(VBC) were performed for Nile River water at 
two water purification stations during the year 
1981-1982, using five different enumeration media 
and temperatures of incubation. Identification of 
146 bacterial strains isolated from the different 
enumeration plates revealed the presence of 14 
genera covering 21 species. Suggestions were 
made to protect the Nile River from the pollution 
caused by human waste and sewage. (Author’s 
abstract) 
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Three sediment cores were collected from Lake 
Biwa and analyzed for their dimethylarsinate 
(DMA), monomethylarsonate (MMA), and inor- 
ganic arsenic (I-As) content. The analytical tech- 
niques used included solvent extraction, anion-ex- 
change chromatography, and final determination 
of arsenic by flameless atomic absorption spectro- 
photometry. The sediment was found to contain 
trace levels of DMA (undetectable-24.7 micro- 
grams/kg and MMA (20.8-44.1 micrograms/kg in 
addition to I-As which tended to be present in the 
greatest amount. I-As (and T-As) were present at 
high concentrations in the upper layer of the core. 
Freshwater green algae are highly capable of 
methylating arsenic, and the resulting DMA and 
MMaA are contained in these algal cells. It is thus 
likely that the biological debris rich in DMA and 
MMA settle on the lake floor, and then upon 
burial, DMA decom to MMA and subse- 
quently to I-As with increasing depth. The differ- 
ence in the decomposition rates of DMA and 
MMaA (the rate: DMA > MMA) may account for 
the configuration of the profiles. It was concluded 
that the influence of agricultural chemicals is neg- 
ligble in this case. (Author’s abstract) 
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Thirty sediment cores (30-40 cm in length), 47 
Ekman dredge samples, and Mn concretions were 
collected from Lake Biwa. The concentrations of 
36 elements in the samples were determined by 
instrumental neutron activation, X-ray fluores- 
cence, atomic absorption, and colorimetric analy- 
ses. The elements determined included Mn, P, As, 
Sb, Fe, Ni, Co, Zn, Cu, Pb, Hg, Cr, Ti, Na, K, Rb, 
Cs, Mg, Ca, Sr, Ba, Sc, Hf, La, Ce, Sm Eu, Yb, Lu, 
U, Th, Au, Ta, Nd, Br and N. Based on statistical 
considerations and calculation of the concentration 
factors of the elements, the features of the elemen- 
tal distribution in Lake Biwa sediment were deter- 
mined. Concentrations of Mn and As were very 
high in the uppermost oxidized layer of the off- 
shore sediment and Mn concretions. This resulted 
from the dissolution-deposition cycles of these ele- 
ments within the sedimentary column and the 
bottom water. The fixation of As at the sediment 
surface is mainly attributed to the adsorption of 
arsenate onto Mn(II)-rich hydrous Mn(IV) oxide. 
There were high concentrations of Zn, Cu, Pb and 
Hg in recent sediments. Although the source of 
these elements is attributed to human activities, the 
individual distribution of Zn and Cu in the sedi- 
ment may result from the deposition of metal-rich 
planktonic debris and subsequent degradation of 
the debris. The orders of increasing concentrations 
of alkali metals and lanthanides in the sediment 
from the central region, compared with the near- 
shore sediment, were identical to the orders of 
increasing atomic numbers from Na to Cs and from 
La to Lu, respectively. (Author’s abstract) 
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Water pollution by linear alkylbenzene sulfonates 
(LAS) was investigated by fluorometric analysis 
and high performance liquid chromatography. An 
LAS concentration was found between 0.004 and 
2.5 mg/L, and values > 0.5 mg/L were noted in 
smaller rivers flowing through the highly devel- 
oped area of Hyogu Prefecture, Japan. There was 
a positive correlation between annual mean BOD 
and LAS concentration. The average proportions 
of C-10, C-1, C-12, and C-13 LAS (homologues 
detectable in the river) were 19%, 49%, 26% and 
6%, respectively, and those of 2-phenyl isomer of 
C-10, C-1, and C-12 homologues were 25%, 16% 
and 12%, respectively, in the river waters. These 
proportions were different from those found in the 
commercial detergents--regular changes were ob- 
served in spacial variations of their proportions. 
The author believes that these phenomena can be 
explained by the distance principle of the biodegra- 
dation of LAS. (Author’s abstract) 
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Large-scale intrusion of saltwater into freshwater 
aquifers under overdraft conditions has occurred in 
the coastal areas of Fuji, Hamamatsu and Iwata in 
Shizuoka Prefecture. The origin of salt water was 
determined to be sea water from the isotopic study 
of waters. The correlation coefficients of the chlo- 
ride concentration to the delta-D and delta-180 
were 0.97 and 0.96, respectively, throughout these 
areas. Contrasting with this, the chemical charac- 
teristics of the salinized groundwater were quite 
different from area to area. In the Fuji and Hama- 
matsu areas, the contents of alkaline earth in the 
water greatly exceeded those values estimated by 
the simple mixing of sea water and groundwater, 
so that the water is a Ca-Na-Cl type in Fuji, and 
Ca-Mg-Cl type in the Hamamatsu area. In the 
Iwata area, on the other hand, the water is a Na-Cl 
type reflecting a simple mixing between sea water 
and groundwater. In the experiments of ion ex- 
change reactions between sea water and sediments 
using boring core samples from these areas, the 
clay particles in the Fuji and Hamamatsu areas had 
calcium and magnesium as the exchangeable ca- 
tions, and their contents exceeded 90% of the total 





exchangeable cations. In contrast, ee particles in 
the Iwata area had sodium as the predominant 
exc’ eable cation to equilibrate with sea water. 
The different mode of cation exchange reactions 
induced by sea water intrusion into the aquifers, 
caused a different chemical evolution of water. 
(Author’s abstract) 
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In many countries river water is an important 
resource used for the supply of population and 
industry. This paper deals with the virological 
characteristics of two rivers and with those quality 
factors of river water which may influence the 
survival and distribution of viruses. The analyses 
carried out during five study tours concentrated on 
the following items: enteric viruses, total germs, 
coliforms, benthic organisms, oxygen economy, ni- 
trogen content, salt content and some selected 
organic compounds and heavy metals. For each 
river (or section of a river) a mean domestic 
sewage index is calculated. A close connection was 
found b the age index and the virus 
levels determined. It was possible to interpret some 
aspects of virus dynamics by means of cluster and 
factor analysis. The results show that in general 
virus levels were it upon virus input 
through domestic sewage, dilution by 

and typical rivers metabolic interactions. ite- 
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The results of the phosphorus transfer mechanism 
from an experimental watershed to a lake located 
in a rural area drained by the Redon river which 
flows into Lake Leman are discussed. The basin 
extends to about 33 km and the mean annual out- 
flow of the river is about 0.5 m. Phosphorus trans- 
ferred by the river comes from two main sources: 
non-point sources related to the erosion of agri 
tural lands and point sources from sewage. 
ent approaches consisting of direct measurements 
ped water or sediments, or based on inquiries, were 
— rovide an accurate phosphorus mass bal- 
river. The different analyses carried out 
ow anee the major role played by sediments in 
these phosphorus transfer mec! by the river. 
It appears that an appreciable fraction of the phos- 
phorus from sewage accumulates in the sediments 
as evidenced by the large difference in phosphorus 
concentration found between sediment sampled in 
the polluted lower part of the river and the sedi- 
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ment of the unpolluted zone in the upper part of 
cama in dee cae ee 
horus in the sediments mainly on: 
water flow level of the stream during dry 
pa dow Gee ee ee ee 
vicinity of sewage. During these storag 
tan ence cauntlinnions of en dae maa 
hosphorus in water change significantly; the orth- 
ophosphate fraction increases while the particulate 
and other soluble forms decrease. The transfer of 
phosphorus to the lake was shown to occur during 
storm flows. Although there is no significant rela- 
tion between concentration and discharge when 
the results are considered as a whole, a good 
correlation is obtained when the of storm 
flows are considered independently. results 
point out the very discontinuous character of phos- 
phorus transport by rivers. In practice, the - 
tion of the varied species constituting the p 
rus flux recorded at the outlet, depends not only on 
the origin of inputs but also on the interaction 
between geochemical process and hydrological 
re a ility Ses ee 
= affected by these transformations occurring 
uring the transport. (Author’s abstract) 
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The sources of floatable wastes and their transport 
are reviewed for the coastal waters of New Jersey 
and Long Island, New York. The beach closures 
along coastal New Jersey in 1987 and the south 
shore of Long Island in 1988 have focused on 
hospital or infectious waste. The volume is rela- 
tively small, but concerns center around the issue 
of public health. Why these wastes are 4 
more frequently is not certain. The bulk of xiOus 
materials continue to reach New York Bight 
waters and beaches from the same sources in 1988 
as in 1976. Major sources of floatables to the New 
York Bight include combined sewer outfalls, 
wastewater discharges, solid waste handling, com- 
mercial ships, fishing vessels and boat- 
ers, and beach users. Source reduction is the key to 
the overall problem of waste management, reduc- 
ing the total volume of potentially floatable materi- 
- With regard to medical wastes, the medical 
profession and its suppliers must examine poe real 
need for its disposable supplies. Perhaps 20 to 30% 
of hospital waste is plastic compared to 3% to 6% 
for municipal solid waste. There are technological 
improvements that should continue to be explored 
in order to reduce the volume of floatable wastes 
reaching area beaches. Some of these are: (1) im- 
prove operation and maintenance of sewage treat- 
ment plants and reinstitute emergency supplies to 
reduce bypassing during power shortages, (2) 
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strive to reduce or eliminate combined sewer out- 
falls, (3) explore alternatives for isolating material 
released to the marine environment by combined 
sewer overflow, (4) continue to improve the proc- 
ess of removing litter and floatable debris from 
streets and other paved areas served by combined 
sewer systems, (5) improve solid waste handling 
Practices aimed toward recycling and the use of 
wastes as an energy source, and (6) improve = 
process of transferring materials to landfills and 
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Sam ate an deme we eneee 
chemicals which pose a significant threat to 
groundwater quality. A survey was undertaken to 
estimate septic system cleaner use in the Amherst/ 
Northhampton, Massachusetts area. Cleaner prod- 
ucts were tested to determine composition. In- 
stances of groundwater pollution traceable to 
septic system cleaners are cited. Regulations con- 
cerning septic system cleaners from 10 northeast- 
capella aeauead, The vast majority of septic 
system cleaners are biological and are unlikely to 
pollute groundwater. Nonetheless, chlorinated or- 
ganic products account for more than 4% of all the 
septic system cleaners purchased. There is a prima 
facie case — water — yea the 
ingredients o organic solven 
Geen top penehalig ot eae etl ek a 
systems in many oe a 9 es aa 
of a chlorinated solvent-type septic system cleaner 
could result in the contamination of a 
water source. In addition, there are several report- 
ed cases in the literature of groundwater pollution 
by chlorinated organics due to septic system clean- 
er use. Six of the ten northeastern states surveyed 
in 1985 had adopted regulations banning septic 
system cleaners containing chlorinated hydrocar- 
bons. These appear to be based, in most 
San on an eee for groundwater pollution 
posed by their ingredients rather than on identified 
causal relationships or specific experiences with 
(Miller-PTT) 
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Liquid radioactive wastes containing strontium-90 
were disposed into a shallow sand aquifer at the 
Chalk River Laboratories northwest of Ottawa, 
Canada, over 30 years ago. Cores of the radioac- 
tive sands were recovered and analyzed to deter- 
mine the nature of the adsorption process by which 
the Sr90 was retarded to its present rate of 3% of 
the groundwater velocity. Results indicate that the 
distribution ratio and distribution coefficient of 
Sr90 were most strongly affected by spatial vari- 
ations in the adsorption capacity of the aquifer, 
estimated by the specific surface area, rather than 
the variations in the concentration of competing 
cations. The adsorption of Sr90 appears dominated 
by specific adsorption to Fe/A1/Mn oxide coatings 
on the sand grains rather than by electrostatic 
adsorption, that is, classical cation exchange. 
Cassar- 
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A research program on the effects of farming 
activities on the groundwater quality in Czechoslo- 
vakia began in 1976 on experimental fields (20-30 
ha) and, simultaneously, in shallow aquifers of 
fluvial deposits of the Middle Elbe region in Bohe- 
mia on a regional scale (3000 sq km). Cereals, root 
crops, and fodder were grown with variable fertil- 
izer applications. Results indicate that the nitrogen 
and carbon balance is essential for understanding 
the physical processes that occur in the unsaturat- 
ed zone. Perturbation of this ratio occurs especially 
when the traditional crop rotation is replaced by 
monoculture. Over a period of four years at the 
same intensity of fertilization, the nitrate content 
increase in the groundwater under the experimen- 
tal plots under monoculture (barley) was nearly 
twice as high as for plots with traditional crop 
rotation (potatoes, wheat, barley, oat, and clover). 
The nitrogen balance equation indicates that on the 
long-term basis, excessive amounts of nitrogen 
have been supplied to the soil through fertilizer, as 
reflected in the instability of the soil organic matter 
and losses of nitrogen into the groundwater 
system. Short-term changes are also significant, 
calling for a high frequency of sampling during 
early spring. In the Elbe River region of Bohemia, 
a high intensity farming area, nitrate levels in 
groundwater have doubled while fertilizer applica- 
tion has grown eight-fold. The rapid response of 
the aquifer system shows that aquifer water quality 
could be readily restored if good management 
practices are used; on the other hand, the aquifer 
system is vulnerable to deterioration with excessive 
fertilizer use. (Cassar-PTT) 
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Heavy metal mobility was determined in batch 
studies of soil and sand samples in equilibrium with 
groundwater from northern Germany. Slightly 
acid groundwater (pH 4.6 in Segeberger Forst 
water) in equilibrium with soil and sand exhibited 
an adsorption process which could be described by 
Freundlich isotherms. In samples with calcareous 
water (pH 7.6 in water from Keil) dissolution- 
precipitation processes predominated. Based on 
different desorption and extraction methods, heavy 
metals were divided into three fractions: (1) an 
exchangeable fraction, (2) a fraction adsorbed with 
high selectivity by organic matter, clay minerals 
and Fe and Mn oxide/hydroxides, and (3) an irre- 
versibly fixed fraction. Zn and Cd were relatively 
mobile compared with Cu and Cr. In the Kiel 
water >90% of the initial Cd, Cu and Zn precipi- 
tated as carbonate. In Segeberger Forst water, Cd, 
Cu and Zn were mostly dissolved as free ions. A 
complexation with sulfate was important for all 
four metals, but chloride complexation was impor- 
tant only for Cd. Hydroxide complexes were the 
major species for Cr. (Cassar-PTT) 
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Two approaches to characterize transport by 
groundwater were compared: (1) one in which 
solute movement is represented in terms of concen- 
tration as a function of space and time and (2) one 
in which a travel-time probability distribution 
function (pdf) is defined as the probability of cross- 
ing of a compliance surface by a solute particle. 
The methods were applied to a hypothetical case 
of leachate discharging into a shallow unconfined 
aquifer, with transport time considered negligible 
and steady flow. The time-travel distribution 
showed several advantages: robustness in charac- 
terizing the transport process, an appeal to intui- 
tion, a unique curve combining all sources of un- 
certainty in transport characterization, and applica- 
tion to transport of nuclear waste in hard rocks. 
The time-travel approach had several disadvan- 
tages: global characterization of transport without 
including extreme values of concentration, and the 
inclusion of mechanisms of chemical reaction, 
decay, and adsorption. (Cassar-PTT) 
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Simple two-dimensional mathematical models 
were developed to describe the unsteady transport 
of conservative contaminants through an uncon- 
fined aquifer with a gently sloping aquiclude sub- 
ject to advection, recharge, and vertical dispersion. 
The inclusion of vertical transport terms allowed 
the proper nonreactive analysis of closed and open 
chemical systems, with the latter allowing disper- 
sion of volatile constituents across the water table. 


These systems showed conservative and pseudor- 
eactive behavior, respectively, when the pollution 
was analyzed on a depth-integrated basis. Vertical 
and longitudinal chloride and total inorganic 
carbon observations at the Babylon, Long Island, 
sanitary landfill plume were used to calibrate and 
test the analyses with a modest level of accuracy, 
using the vertical dispersivity as a calibration 
factor in this testing process. This parameter is 
important in the determination of reaeration rates 
across the water table and nutrient mixing from 
below in the related problem of biological transfor- 
mations near the free surface. (Cassar-PTT) 
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INFERENCES ABOUT THE MEAN FROM 
CENSORED WATER QUALITY DATA, 
National Water Research Inst., Burlington (Ontar- 


io). 

A. H. El-Shaarawi. 

Water Resources Research WRERAO, Vol. 25, 
No. 4, p 685-690, April 1989. 4 fig, 3 tab, 16 ref. 


Descriptors: *Path of pollutants, *Water quality, 
*Mathematical studies, *Statistics, *Statistical anal- 
ysis, Niagara River, Lake Ontario, Likelihood in- 
ference, Log-probability method, Modified log- 
probability method, Maximum likelihood method, 
Monte Carlo method, Metals, Organic compounds, 
Polychlorinated biphenyls. 


Several methods for making inferences about the 
levels of metals and organic contaminants in ambi- 
ent waters from type I censored data were critical- 
ly evaluated. The maximum likelihood method 
(modified or unmodified) proved best for this pur- 
pose. Although it was biased, the bias was correct- 
able. It also provided a natural way for obtaining 
an approximate confidence interval for the mean 
and for the median of the lognormal distribution. 
The log-probability regression (LR) method led to 
inadmissible estimates for the censored values of 
the concentration which were below the detection 
level, and expressions for the standard errors of 
these LR estimates were not available. For nonlog- 
normal data, simulation results showed that the 
modified maximum likelihood method performed 
the best; however, for small lognormal samples the 
modified LR method was best. Polychlorinated 
biphenyl concentrations in the Niagara River were 
used in the studies, and the load to and from the 
river was estimated. (Cassar-PTT) 

W89-09892 


SPORT FISH CONSUMPTION AND BODY 
BURDEN LEVELS OF CHLORINATED HY- 
DROCARBONS: A STUDY OF WISCONSIN 
ANGLERS, 

Wisconsin Div. of Health, Madison. Section of 
Environmental and Chronic Disease Epidemiolo- 


gy. 

B. J. Fiore, H. A. Anderson, L. P. Hanrahan, L. J. 
Olson, and W. C. Sonzogni. 

Archives of Environmental Health AEHLEV, 
Vol. 44, No. 2, p 82-88, March/April 1989. 4 fig, 
18 ref. Centers for Disease Control grant U53/ 
CCU500802-03-1. 


Descriptors: *Public health, *Wisconsin, *Sport 
fishing, *Path of pollutants, *Fish, *Organic com- 
pounds, Chlorinated hydrocarbons, Polychlorinat- 
ed biphenyls, Recreation, DDE, Great Lakes, 
Lakes. 


A survey of 801 Wisconsin anglers for fishing and 
consumption habits revealed that the mean annual 
number of sport-caught fish meals was 18. The 
mean polychlorinated biphenyl (PCB) serum con- 
gener sum level for 192 anglers was 2.2 micro- 
gram/liter (range = nondetectable to 27.1 micro- 





gram/liter). Mean DDE concentration was 6.3 mi- 
crogram/liter (range = nondetectable to 40.0 mi- 
crogram/liter). Seventy-two percent of fisherman 
were familiar with the health advisory issued by 
the state, and 57% had changed their fishing or 
fish consumption habits as a result of the advisory. 
Statistically significant positive Spearman correla- 
tions were observed between sport-caught fish 
meals and PCB and DDE sera levels and between 
kilograms of fish caught and PCB sera levels. Of 
the 801 respondents, 31% fished on Lake Michigan 
and 81% ed on inland lakes. Chinook salmon 
made up 40% of the total weight of fish caught 
from the Great Lakes; walleye pike represented 
the highest proportion (21%) of the total weight of 
fish caught from inland waters. (Cassar-PTT) 
W89-09903 


WET DEPOSITION OF EXCESS SULFATE AT 
MACQUARIE ISLAND, 54 DEGREES S, 
Commonwealth Scientific and Industrial Research 
Organization, Aspendale (Australia). Div. of At- 
mospheric Research. 

G. P. Ayers, and S. L. Ramsdale. 

Journal of Atmospheric Chemistry, Vol. 7, No. 4, 
p 317-323, November 1988. 2 fig, 12 ref. 


Descriptors: *Water pollution sources, *Marine en- 
vironment, *Precipitation, *Rainfall, *Air pollu- 
tion, *Sulfates, *Acid rain, *Macquarie Island, 
*Australia, Fallout, Atmosphere, Deposition. 


Annual wet deposition of excess sulfate at Mac- 
quarie Island was estimated from 5 months of 
rainwater composition data covering the Austral 
summer of 1985-86. The resulting figure of 2.1 
+or-0.6 mmol/sq m/year is at the low end of 
previous estimates of maritime excess sulfate depo- 
sition by precipitation. Within estimated uncertain- 
ty limits this figure is consistent with the dimethyl 
sulfide (DMS) emission flux which would be pre- 
dicted for latitude 50-60 degrees S (1.5 mmol/sq 
m/year with a factor of 2 uncertainty), based 
solely on available Northern Hemispheric DMS 
measurements. (Cassar-PTT) 

W89-09905 


COMPARISONS OF SULFATE AND NITRATE 
PRODUCTION IN CLOUDS ON THE MID-AT- 
LANTIC AND PACIFIC NORTHWEST COASTS 
OF THE UNITED STATES, 

Washington Univ., Seattle. Dept. of Atmospheric 
Sciences. 

D. A. Hegg, and P. V. Hobbs. 

Journal of Atmospheric Chemistry, Vol. 7, No. 4, 
p 325-333, November 1988. 3 tab, 14 ref. 


Descriptors: *Water pollution sources, *Precipita- 
tion, *Clouds, *Rainfall, *Air pollution, *Sulfates, 
*Acid rain, *Nitrates, Atmosphere. 


Sulfate and nitrate production in clouds were de- 
termined on the East and West coasts of the United 
States. Sulfate production on the mid-Atlantic 
Coast was significantly greater than on the Pacific 
Northwest Coast. Nitrate production was signifi- 
cant on the mid-Atlantic Coast, but on average, 
insignificant on the Pacific Northwest Coast. De- 
rived values for the sulfate and nitrate cloud scav- 
enging coefficients were highly variable, mean 
values of 0.53 and 0.44, respectively, and did not 
differ significantly from each other. (Cassar-PTT) 
W89-09906 


HEAVY METAL CONCENTRATIONS _IN 
URBAN SNOW AS AN INDICATOR OF AIR 
POLLUTION, 

Muroran Inst. of Tech. (Japan). Dept. of Chemical 
Engineering. 

. Sakai, T. Sasaki, and K. Saito. 

The Science of the Total Environment STENDL, 
Vol. 77, No. 2/3, p 163-174, December 1988. 2 fig, 
5 tab, 31 ref. 


Descriptors: *Water pollution sources, *Path of 
pollutants, *Snow, *Heavy metals, *Air pollution, 
*Urban areas, Metals, Manganese, Zinc, Lead, 
Copper, Chromium, Cadmium, Trace elements, 
Japan. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Heavy metals concentrations in snow collected in 
and around urban areas and from snow dumping 
stations in Hokkaido clearly increased towards the 
center of the city of Sapporo. They were influ- 
enced by local pollution in the industrial area and 
by the effect of the seasonal wind from the north- 
west. Mean concentrations of the elements studied 
were in the order Mn > Zn > Pb > Cu > Cr > 
Cd, the same as in water, except for Pb. The 
elemental concentrations in snow were from sever- 
al to tens of times higher than background levels. 
It was concluded that trace metal measurements in 
snow are a reliable guide to the degree of urban air 

lution. (Cassar-PTT) 

89-09913 


MULTIVARIATE ANALYSIS OF HEAVY 
METAL CONCENTRATION IN SEDIMENTS 
OF THE LAGOON OF VENICE, 

Venice Univ. (Italy). Facolta di Chimica Indus- 


triale. 
B. Pavoni, A. Marcomini, A. Sfriso, and A. A. 
Orio. 


The Science of the Total Environment STENDL, 
Vol. 77, No. 2/3, p 189-202, December 1988. 6 fig, 
4 tab, 13 ref. 


Descriptors: *Water pollution sources, *Sediment 
contamination, *Path of pollutants, *Estuaries, 
*Lagoons, *Venice Lagoon, ‘Italy, *Heavy 
metals, Sediments, Metals, Mercury, Lead, Cadmi- 
um, Nickel, Cobalt, Zinc, Chromium, Copper, 
Iron, Statistical analysis, Principal component anal- 
ysis, Cluster analysis, Industrial waste, Water pol- 
lution sources. 


Concentrations of Hg, Pb, Cd, Ni, Co, Zn, Cr, Cu 
and Fe in surface sediments sampled in the Lagoon 
of Venice were processed using two mathematical 
Statistical methods. Principal component analysis 
and cluster analysis were combined in order to 
assess the degree of contamination in different 
areas of the lagoon, to determine the sources, and 
to trace the di paths. Data were normalized 
to the natural concentrations of metals determined 
from the deepest sections of the sediment cores. 
The eigenvalues of the first three principal compo- 
nents accounted for 97% of the total variance. The 
composition of the first eigenvector was related to 
the overall metal contamination. The second prin- 
cipal component separated two main types of con- 
tamination: one due to Hg, the second to Zn and 
related metals (Cd, Pb, Co, Cu and Ni). The third 
principal component isolated Pb from the Zn asso- 
ciation. The relationships among metals me gy 
ed by the cluster analysis and synthesized in the 
peng ym helped identify the sources of pollu- 
tion. The lagoon area facing the Porto Marghera 
industrial zone was most contaminated. Sediments 
have spread from there to peripheral zones. For 
metals, such as Zn, Cd or Pb, the contamination 
contributed by fresh water from inland was also 
considerable. (Author’s abstract) 

W89-09915 


ACIDITY OF ATMOSPHERIC DEPOSITION 
IN THE LOWER TAMAR VALLEY, TASMA- 
Tasmania Univ., Hobart (Australia). Environmen- 
tal Studies. 

P. S. Low. 

The Science of the Total Environment STENDL, 
Vol. 77, No. 2/3, p 253-268, December 1988. 3 fig, 
5 tab, 27 ref. 


Descriptors: *Water pollution sources, *Tasmania, 
*Australia, *Precipitation, *Rainfall, *Air pollu- 
tion, *Sulfates, *Acid rain, Fallout, Tamar Valley, 
Atmosphere, Deposition, Industrial waste, Fluor- 
ides, Aluminum. 


Monthly bulk (wet and dry) atmospheric deposi- 
tion samples were collected fon) July 1982 to 
August 1983 at 17 locations in the lower Tamar 
Valley Tasmania, where an oil-fired thermal power 
station, an aluminum smelter, and a ferro-alloys 
smelter are located. The pH of the samples varied 
from 4.0 to 8.0, which was within the range of 
those measured in 1982 and 1983. Sixty-two out of 
194 samples (32%) measured were acidic (pH 

<5.6). Of these, 25 samples (13%) had pH of 5.0 or 
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less. Sampling locations close to the thermal power 
station tended to collect more acidic samples com- 
pared with those near the two heavy industries, 
where the presence of alkaline species was more 
significant. The major input of alkaline species to 
the samples appeared to derive from dry deposi- 
tion. Statistical analysis of the March 1983 data 
(which had the highest number of acidic samples 
throughout the study period) showed that the 
major acid-producing species were excess sulfate, 
fluoride (significantly correlated with H+ in the 
samples with pH <5.6), and nitrate (positively 
correlated with H+ in the samples with pH >5.6, 
but less significant). The correlation of H+ with 
nitrate in the samples with pH >5.6 indicates the 
neutralization effect caused by the alkaline ions. 
The deposition of nitrate at some locations was 
likely to be influenced by the nitrogen oxide emis- 
sion from motor vehicles. Data were compared 
with those recorded at Cape Grim Baseline Air 
Pollution Station during the same period. It was 
obvious that the acidity of the atmospheric deposi- 
tion in the lower Tamar Valley was strongly influ- 
enced by the industrial activities in the area. Under 
certain meteorologicai and emission conditions, the 
lower Tamar Valley could be greatly affected by 
acidic atmospheric deposition. (Author’s abstract) 
W89-09916 


DIETARY EXPOSURE OF RAINBOW TROUT 


OF HALOGENATED AROMATIC HYDRO- 
CARBONS AND HOST RESISTANCE STUD- 


IES, 

— Univ., Hamilton (Ontario). Dept. of Pa- 
G. B. Cleland, B. G. Oliver, and R. A. Sonstegard. 
Aquatic Toxicuiogy AOTODG, Vol. 13, No. 4, p 
281-290, December 1988. 4 tab, 30 ref. 


Descriptors: “Path of pollutants, *Halogenated hy- 
Water Pollution effects, “Trost, 


Great Lakes coho salmon (Oncorhynchus kisutch 
Walbaum) contain a gradient of halogenated aro- 
matic hydrocarbons (HAHs) naturally bioaccumu- 
lated from their environment which have immuno- 
modulatory potential. Juvenile rainbow trout 
(Salmo gairdneri) were fed diets of coho salmon 
from Lakes Michigan and Ontario, the Pacific 
Ocean and control trout chow, for a 20-wk period. 
The body burdens of organochlorines bioaccumu- 
lated in rainbow trout were similar to levels in the 
eS The effect on natural resist- 
ance was assessed by challenge with a titrated dose 
of Bibrio enguillarum (VA-58). The ability to 
mount a protective immune response was deter- 
mined by immunization with a VA-58 bacterin 
followed by by se with virulent VA-58. These 
parameters of host resistance of rainbow trout 
were not compromised following dietary exposure 
to Great Lakes coho salmon. (Author’s abstract) 
W89-09926 


ARSENIC SPECIATION IN MARINE INTER- 
TER: THE OCCURRENCE OF OR- 
GANOARSENICALS, 
Roya! Roads Military Coll., Victoria (British Co- 
Chemistry. 


mpson. 
Biogeochemistry BIOGEP, Vol. 6, No. 3, p 211- 
237, 1988. 10 fig, 6 tab, 50 ref. 


Descriptors: *Arsenic compounds, *Estuaries, *In- 
terstitial water, *Marine environment, *Mine 
wastes, *Path of pollutants, Dissolved solids, Spe- 
ciation, Industrial wastes, Discharge, Effluents, 
Coastal waters, Inlets, Sediment sampler. 


Arsenic speciation data are presented for pore 
waters squeezed from some native and anthropo- 

y influenced sediments. Ten stations were 
parece with a box corer (to 20 cm) at two British 
Columbia coastal sites that are influenced by mine- 
tailings discharges. These are Rupert Iniet and 
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Alice Arm as well as their associated systems of 
Quatsino Sound/Holberg Inlet and Hastings Arm, 
respectively. Total dissolved arsenic concentra- 
tions usually exhibited subsurface maxima at 5-10 
cm and were generally related to solid phase ar- 
senic levels, but there was also a dependence on 
the nature of the substrate. Tailings exhibited both 
the lowest (Rupert Inlet) and the highest (Alice 
Arm) dissolved arsenic concentrations. Inorganic 
arsenicals, arsenate (AsV) and arsenite (AsIII) con- 
stituted the majority (> 99%) of the dissolved 
species but every sample contained organoarseni- 
cals. This is the first report of mono, di and tri- 
methylated arsenic species in marine interstitial 
water. A strong positive correlation between the 
sum of the methylarsenic compounds and the total 
dissolved arsenic was found, indicating in situ mi- 
crobial methylation similar to that observed in non- 
aquatic systems. Flux values for arsenic at the 
sediment-water interface suggest that, at present, 
there is no significant mobilization of arsenic from 
these mine-derived sediments into the water 
column. _—* abstract) 


VIABILITY OF SALMONELLA SPECIES IN 
NATURAL WATERS, 

Malaga Univ. (Spain). Dept. of Microbiology. 

M. A. Morinigo, R. Cornax, M. A. Munoz, P. 
Romero, and J. J. Borrego. 

Current Microbiology CUMIDD, Vol. 18, No. 4, 
P 267-273, April 1989. 2 fig, 4 tab, 42 ref. 


Descriptors: *Bioindicators, *Salmonella, *Bacte- 
ria, *Sublethal effects, *Population dynamics, 
Aquatic populations, Seawater, Wastewater, 
Aquatic environment. 


The viability of different species of Salmonella in 
seawater was studied under controlled laboratory 
conditions. The negative influence of water self- 
purifying factors exerted on the survival of the 
microorganisms varied depending on the factor 
considered and also on the species selected. Biotic 
and luminous factors were mainly responsible for 
the inactivation and disappearance of Salmonella in 
the water solutions. The addition of 1% of sewage 
to filtered seawater and freshwater provoked a 
decrease in the number of Salmonella populations 
tested in comparison with the solutions without 
sewage. On the other hand, an increase of suble- 
thally injured Salmonella cells with respect to ex- 
posure time was not observed. From the results 
obtained from T sub 90 inactivation experiments, it 
may be deduced that the main factor implicated in 
the disappearance of Salmonella from the water 
mass is physical dilution. (Author’s abstract) 
W89-09947 


WATER-PHASE DISTRIBUTION OF HEXACH- 
LOROBENZENE IN A DELTAIC ENVIRON- 
MENT (EBRE DELTA, WESTERN MEDITER- 
RANEAN), 

Instituto de Quimica Bio-Organica, Barcelona 
(Spain). Dept. of Environmental Chemistry. 

J. O. Grimalt, J. 1. Gomez-Belinchon, R. Llop, and 
J. Albaiges. 

Chemosphere CMSHAP, Vol. 17, No. 10, p 1893- 
1903, 1988. 1 fig, 2 tab, 34 ref. 


Descriptors: *Toxic wastes, *Chlorinated hydro- 
carbons, *Path of pollutants, *Water pollution 
sources, *Benzene, *Deltas, *Saline water systems, 
*Coastal environment, Mediterranean Sea, Natural 
waters, Sedimentation, Organic compounds, Wet- 
lands, Flow velocity, Detection limits. 


Several methods, including liquid-liquid extraction 
and adsorption on polyurethane foam and on Am- 
berlite XAD-2 were compared for analysis of hex- 
achlorobenzene (HCB) in natural waters. Amber- 
lite XAD-2 was selected for a study of the distribu- 
tion of this compound in the waters of the Ebre 
Delta (Western Mediterranean). A volume of 
about 100 L per sample was collected at a flow 
rate of -500 ml/min (5 bed volumes/min) which 
has resulted in detection limits below 0.5 pg/L. 
The results obtained show that the river is a major 
source of HCB to the coastal environment, al- 
though the ranges of concentration are below 
those reported for other riverine areas where acute 


industrial inputs occur. In this sense, the preferen- 
tial association of HCB to the particulate phase 
was observed, especially in the samples with 
higher concentration, so that sedimentation is a 
significant step in the fate of this pollutant in 
coastal waters. (Author’s abstract) 

W89-09948 


DETERMINATION, FATE, AND POTENTIAL 
SIGNIFICANCE OF PCBS IN FISH AND SEDI- 
MENT SAMPLES WITH EMPHASIS ON SE- 
LECTED AHH-INDUCING CONGENERS, 
National Fisheries Contaminant Research Center, 
Columbia, MO. 

For primary bibliographic entry see Field 5A. 
W89-09952 


RELEASE AND FATE MODELING OF 
HIGHLY VOLATILE SOLVENTS IN THE 


RIVER MAIN, 

Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F. R.). 
Projektgruppe Umweltgefaehrdungspc 

von Chemikalien. 

For primary bibliographic entry see Field 7C. 
'W89-09953 





CHLORINATED INSECTICIDE RESIDUES IN 
TANZANIAN ENVIRONMENT. TANZADRIN, 
Jyvaeskylae Univ. (Finland). Dept. of Chemistry. 
For primary bibliographic entry see Field 5A. 
W89-09954 


EVALUATION OF PREDICTABILITY OF AN 
AQUATIC ENVIRONMENTAL FATE MODEL 
BY USING AN AQUATIC MICR 
Mitsubishi-Kasei Inst. of Toxicological and Envi- 
ronmental Sciences, Yokohama (Japan). 

For ror bibliographic entry see ? Field 7c. 
W89-09955 


CHARACTERIZATION OF THE BIODEGRA- 
DABILITY OF COMPLEX WASTES, 
Vandkvalitetsinstitutet, Hoersholm (Denmark). 

P. Lindgaard-Jorgensen, and N. Nyholm 
Chemosphere CMSHAP, Vol. 17, "No. 10, p 2073- 
2082, 1988. 4 fig, 2 tab, 11 ref. 


Descriptors: *Oil wastes, *Biodegradation, *Toxic- 
ity, *Chemical wastes, *Chemical wastewater, 
*Fate of pollutants, Bioaccumulation, Wastewater 
analysis, Organic carbon, Industrial wastes, Algae. 


In order to illustrate a method for investigating the 
biodegradability of complex wastes, a study of the 
degradability of two petrochemical wastewaters is 
reported. The method is based upon non-specific 
summary parameters to follow the course of degra- 
dation in combination with a characterization by 
toxicity tests and TLC screening for bioaccumula- 
tive substances. In the first petrochemical mixture, 
45% of the dissolved organic carbon (DOC) was 
degraded in a screening test for ready biodegrada- 
bility (shake flask die away test). This fraction of 
carbon might be considered as readily degradable. 
Another 15% of DOC was degraded within 60 
days in a so-called stabilization study performed 
with a higher concentration of wastewater. The 
residual 40% of DOC was slowly or non-degrad- 
able, and showed a significant toxic effect on the 
photosynthetic activity of algae at a concentration 
of 0.47 ml/L. In addition, the residue contained 
potentially accumulating compounds with log P 
sub Ow = 4.65. In the second petrochemical mix- 
ture, wastewater from another petrochemical in- 
dustry, only 20-30% of the DOC was degraded in 
the shake flask screening test, and another 10-20% 
in 60 days in the stabilization test. The residual 
60% DOC was slowly or non-degradable, and 
showed a significant toxic effect on the photosyn- 
thetic activity of algae at a concentration of 35 ml/ 
L. The residue contained potentially accumulating 
compounds with log P sub ow = 3.05. The non- 
compound specific analyses in combination with 
toxicity tests and TLC-screening can be used to 
screen a mixture of chemicals for environmentally 
harmful non-degradable compounds. If such com- 
pounds are found, it is recommended that specific 
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analyses be performed to identify these com- 
pounds. —— 
W89-09956 


SUMMER TOTAL PHOSPHORUS IN LAKES: 
A MAP OF MINNESOTA, WISCONSIN, AND 
MICHIGAN, USA, 

Corvallis Environmental Research Lab., OR. 

For primary bibliographic entry see Field 7C. 
W89-09960 


ISOLATION AND CHARACTERIZATION OF 
QUINOLINE-DEGRADING BACTERIA FROM 
SUBSURFACE SEDIMENTS, 

Battelle Pacific Northwest Labs., Richland, WA. 
F. J. Brockman, B. A. Denovan, R. J. Hicks, and J. 
K. Fredrickson. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 4, p 1029-1032, April 1989. 
3 fig, 24 ref. DOE Contract DE-ACO6-76RLO 
1830. 


Descriptors: *Soil bacteria, *Bacterial physiology, 
*Aromatic compounds, *Quinoline, *Fate of pol- 
lutants, *Biodegradation, Subsurface sediments, 
Hydrocarbons. 


Two gram-negative, motile bacteria isolated from 
deep subsurface sediments mineralized the nitro- 
gen-containing polyaromatic hydrocarbon quino- 
line under aerobic conditions and transformed 
quinoline to soluble intermediates under anaerobic 
conditions. Many aromatic compounds were also 
able to serve as the sole source of carbon and 
energy under aerobic conditions. Rapid aerobic 
mineralization of quinoline at concentrations as 
low as 0.002 microgram/ml indicates that these 
organisms possess a high-affinity uptake and utili- 
zation system, which may reflect the oligotrophic 
nature of deep subsurface environments. Both bac- 
teria harbored four plasmids of identical size, rang- 
ing from 50-440 kilobases. (Author’s abstract) 
W89-09971 


HEAVY METALS IN LAKE KINNERET 
(ISRAEL): III. CONCENTRATIONS OF IRON, 
MANGANESE, NICKEL, COBALT, MOLYBDE- 
ora ZINC, CADMIUM, LEAD AND COPPER 

IN INTERSTITIAL WATER AND SEDIMENT 
DRY WEIGHTS, 


Institut Fresenius Chemische und Biologische La- 
boratorien G.m.b.H., Taunusstein-Neuhof (Germa- 
ny, F.R.). 

For oor bibliographic entry see Field 2H. 
W89-09974 


LIQUID CHROMATOGRAPHY APPLICA- 
TIONS TO DETERMINATION OF SORPTION 
ON AQUIFER MATERIALS, 

William and Mary Coll., Gloucester Point, VA. 
Inst. of Marine Science. 

For primary bibliographic entry see Field 2F. 
W89-09992 


PRIMARY BIODEGRADATION OF ANIONIC 
SURFACTANTS IN LAUNDRY DETERGENTS, 
Port Harcourt Univ. (Nigeria). Dept. of Microbi- 
ology. 

G. C. Okpokwasili, and C. N. Nwabuzor. 
Chemosphere CMSHAF, Vol. 17, No. 11, p 2175- 
2182, 1988. 1 fig, 3 tab, 16 ref. 


Descriptors: *Surfactants, *Detergents, *Biodegra- 
dation, *Microbial degradation, *Fate of pollut- 
ants, Sodium dodecyl sulfate. 


Microbial degradation of surfactant components of 
five powdered laundry detergents and sodium do- 
decyl sulfate (SDS) was investigated. Biodegrada- 
tion was evaluated by monitoring substrate disap- 
pearance in terms of methylene blue active sub- 
stances using the ‘river-water die-away’ method. 
While SDS and three commercial detergents were 
degraded in 21 days or less, two persisted for 28 
days or more. One of them was only 45% degrad- 
ed in 32 days. Therefore, proper scrutiny of the 
active surfactant components of detergent formula- 





tions is necessary in order to eliminate those ingre- 
dients that show persistence tendencies and, as a 
result, are likely to pose environmental pollution 


= (Author’s abstract) 
89-09993 


ANALYSIS AND PERSISTENCE OF TRIBU- 

TYL PHOSPHATES IN RIVERINE AND 

MARINE COASTAL WATERS, 

Instituto de Quimica Bio-Organica, Barcelona 

an- Dept. of Environmental Chemistry. 
Gomez-Belinchon, J. O. Grimalt, and J. 

Albaiges. 

Chemosphere CMSHAF, Vol. 17, No. 11, p 2189- 

2197, 1988. 5 fig, 2 tab, 19 ref. 


Descriptors: *Organic compounds, *Organophos- 
phorous compounds, *Fate of pollutants, *Rivers, 
*Coastal waters, Besos River, Llobregat River, 
Spain, Tributyl phosphates. 


Tributyl phosphates (TBP) and other volatile or- 
ganic compounds were analyzed by closed loop 
stripping in the waters of two heavily polluted 
rivers in Spain, the Besos and Llobregat, as well as 
in the marine area located in front of the river 
mouths. Identification included the isomeric com- 
position of TBP. Concentrations of TBP (mostly 
tri(isobutyl)phosphate) up to 24 micro; were 
found in the rivers. Accidental spillages rather 
than chronic inputs appear to be responsible for 
these levels, especially in the Besos River. The 
TBP content of the marine samples, which is well 
below that of the river waters, is interpreted in 
terms of dilution and evaporation processes taking 
place in the coastal system. Since volatility and not 
chemical stability, is their common property, evap- 
oration appears to be the more likely process by 
which these components disappear from the water 
column. (Author’s abstract) 

W89-09994 


MICROBIAL DEGRADATION KINETICS OF 
TOXIC ORGANIC CHEMICALS OVER A WIDE 
RANGE OF CONCENTRATIONS IN NATURAL 
AQUATIC SYSTEMS, 

Georgia Univ., Athens. Inst. of Ecolo y. 

H.-M. Hwang, R. E. Hodson, and D. L. Lewis. 
Environmental Toxicology and Chemis 
ETOCDK, Vol. 8, No. 1, p 65-74, 1989. 3 fig, 2 
tab, 22 ref. EPA-University of Georgia Coopera- 
tive Research Agreement CR812638-01-2. 


Descriptors: *Toxic wastes, *Biodegradation, *Mi- 
crobial degradation, *Organic compounds, *Fate 
of pollutants, Natural waters, Kinetics, Water tem- 
perature, Radioactive tracers, Tracer studies, Bio- 
degradation. 


The degradation kinetics for p-cresol, phenol, p- 
chlorophenol, acetone, and methanol, exposed to 
pore 9 aquatic microbial assemblages, were exam- 
ined over a wide range of concentrations. Com- 
pounds were added in radiolabeled form and incu- 
bated at 25 C for —— ranging from several 
hours to one day. The results revealed that degra- 
dation kinetics were multiphasic for each of the 
compounds during at least one sampling period, 
i.e., the kinetic parameters Kt and Vmax increased 
with increasing substrate concentration. The ob- 
served multiphasicity suggests the presence within 
the natural microbial assemblages of multiple 
uptake/degradative systems, each with distinguish- 
able kinetic parameters and each dominating the 
degradation at a different substrate concentration 
range. If the kinetic diversity is ignored and rates 
of degradation are calculated based on the assump- 
tion that kinetics follow simple hyperbolic (Mi- 
chaelis-Menten) relationships, then errors as large 
as 40,000-fold can result. Thus, the present results 
suggest that models for predicting the persistence 
of such compounds in natural waters should con- 
sider changes in kinetic constants with substrate 
concentration. (Author’s abstract) 
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COMMUNITIES TO THE BIODEGRADATION 
OF XENOBIOTIC COMPOUNDS: INFLUENCE 
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North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineerin; aeoring 

C. M. Aelion, D. C. Dobbins, and F. K. Pfaender. 
Environmental Toxicology and Chemistry 
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Biodegradation, Aquifer. 


The adaptation response of aquifer microbial com- 
munities to xenobiotics and the influence of chemi- 
cal preexposure in the laboratory and in situ on 


lular incorporation of 14C-radiolabeled substrates. 
For some compounds, such as ethylene dibromide, 
aniline, and m-nitrophenol, biodegradation and ad- 
aptation rates were not influenced by chemical 
concentration over the range tested. Biodegrada- 
tion rates increased with concentration of p-chlor- 
ophenol, and a gradient of adaptation and biode- 
gradation responses was observed for p-nitro- 
phenol up to a threshold concentration. Acclima- 
tion to laboratory conditions decreased but did not 
eliminate the adaptation period to p-nitrophenol. 
Laboratory adaptation studies and examination of 
uncontaminated and contaminated field samples 
from a single aquifer indicated that adaptation was 
accompanied by shifts in the metabolic fate of the 
substrate. The increased lism associated 
with adapted communities resulted predominantly 
from increased mineralization. Cellular incorpora- 
tion represented a significantly smaller fraction of 
total metabolism in the adapted versus the unadapt- 
ed communities. The results indicated that the 
adaptation —— in aquifer solids is due to a 
complex set of interactions that are influenced by 
the physiology and growth of the degrading popu- 
lations. (Author’s abstract) 
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UPTAKE, ELIMINATION AND TISSUE DIS- 
TRIBUTION OF DIETARY AND AQUEOUS 
CADMIUM BY RAINBOW TROUT (SALMO 
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TEFISH (COREGONUS CLUPEAFORMIS MIT- 
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Environmental Toxicology and Chemistry 
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matical models, Radioisotope studies, Cadmium ra- 
dioisotopes, Fish food. 


Rainbow trout (Salmo gairdneri) and lake white- 
fish (Coregonus clupeaformis) were exposed for 72 
days to 109Cd in pelletized commercial trout food 
or in the water in a continuous-flow water expo- 
sure system. Blood, gill, gut, liver, kidney, muscle, 
skin, feces, and gut contents were sampled from 40 
fish in each group during the exposure phase and 
from 20 fish in each group during the subsequent 
56-day depuration period. Gill accumulated the 
highest cadmium concentrations. After 56 days of 
depuration, most of the cadmium in food-exposed 
fish of both species was in the kidney, gut and 
liver, but water-exposed fish retained most of the 
cadmium in gill and kidney. Whole-body concen- 
tration factors (L/kg wet weight tissue) after 72 
days of exposure for water-exposed fish were 55 
for rainbow trout and 42 for whitefish. Whole- 
body bioconcentration factors after 72 days of 
exposure for food-exposed fish were less than 1 (kg 
food/kg dry weight tissue). Both species accumu- 
lated significantly greater proportions of the cad- 
mium dose from food than from water. The per- 
centages of the cadmium dose accumulated after 
72 days of water exposure were 0.15% for trout 
and 0.11% for whitefish, whereas for food expo- 
sure the values were 1.03% for trout and 1.01% 
for whitefish. A simple two-compartment kinetic 
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model was fitted to the data. Equilibrium cadmium 
bioconcentration factors for aqueous exposure 
were estimated to be 161 for rainbow trout and 51 
for lake whitefish. Biological half-times for depura- 
tion ranged from 24 to 63 days. (Author’s abstract) 
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The effect of dissolved organic matter (DOM) on 
the apparent solubility and bioavailability of 
1,3,6,8-tetrachlorodibenzo-p-dioxin (1,3,6,8- 
TCDD) was examined in epilimnetic sediment 
interstitial waters collected from the Canadian 
Shield lakes in the Experimental Lakes Area of 
northwestern Ontario. DOM enhanced the appar- 
ent solubility of 1,3,6,8-TCDD by as much as three 
times over the reference DOM-free water (DOM 
<0.24 mg/L). The percentage of 1,3,6,8-TCDD 
bound to DOM increased as the dissolved organic 
carbon (DOC) concentration increased. Uptake 
rate constants of 1,3,6,8-TCDD in Crangonyx laur- 
entianus decreased in the presence of DOM. Only 
the 1,3,6,8-TCDD that was truly in solution appar- 
ently was available for uptake by biota. The qual- 
ity or site of collection of the DOM also was an 
important factor. Sediment interstitial waters had a 
greater affinity for 1,3,6,8-TCDD than did epilim- 
netic waters, as indicated by the DOC partition 
coefficient. Although the DOM may enhance the 
apparent solubility of 1,3,6,8-TCDD, DOM also 
reduces the amount of 1,3,6,8-TCDD truly free in 
solution and therefore bioavailable. Solubility en- 
hancement may, however, lead to greater disper- 
sion of 1,3,6,8-TCDD and low-level exposure of 
the biota as the 1,3,6,8-TCDD gradually desorbs 
from the TCDD-DOM complex. (Author’s ab- 
stract) 
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ADAPTATION TO A QUATERNARY AMMO- 
NIUM SURFACTANT IN AQUATIC SEDI- 
MENT MICROCOSMS, 

Procter and Gamble Co., Cincinnati, OH. Environ- 
mental Safety Dept. 

R. J. Shimp. 

Environmental Toxicology and Sey ng | 
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Adaptation by natural microbial communities may 
be defined operationally as an increase in the bio- 
degradation rate of a chemical as a result of expo- 
sure to the material. The comparative adaptation 
of sediment-associated and water microbial com- 
munities to the sorptive cationic surfactant dode- 
cyltr imeth yl 1 chloride (C12-TMAC) was 
studied in continuous-flow, settled-sediment micro- 
cosms. In microcosms initially exposed to an input 
concentrations of 0.1 mg/L C12-TMAC, biodegra- 
dation activity in the water column increased 20- 
fold after ey 10-15 days. As input con- 
centration of C12-TMAC entering the microcosm 
were increased, water column biodegradation ac- 
tivity also increased, even though measured water 
column concentrations remained relatively con- 
stant, due to biodegradation and/or adsorption. 
When C12-TMAC input was reduced to zero, 
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microbial activity returned to control levels. Sedi- 
ment biodegradative activity was unaffected by 
input concentration of C12-TMAC below 0.5 mg/ 
L. When the input concentration was increased to 
10 mg/L, biodegradative activity increased by at 
least 10-fold. Once adaptation had occurred in the 
sediments, the process was relatively unaffected by 
reductions in the concentration of C12-TMAC en- 
tering the microcosms. Thus, relative to processes 
in the water column, the presence of sediments can 
influence both the onset of adaptation and its per- 
sistence. (Author’s abstract) 
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BIOCONCENTRATION OF POLYBROMINAT- 
ED BENZENES AND BIPHENYLS AND RE- 
LATED SUPERHYDROPHOBIC CHEMICALS 
IN FISH: ROLE OF BIOAVAILABILITY AND 
ELIMINATION INTO THE FECES, 

Windsor Univ. (Ontario). Great Lakes Inst. 

F. A. P. C. Gobas, K. E. Clark, W. Y. Shiu, and D. 
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Environmental Toxicology and Chemistry 
ETOCDK, Vol. 8, No. 3, p 231-245, 1989. 6 fig, 2 
tab, 32 ref. 
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Bioconcentration data are reported for a series of 
superhydrophobic chemicals including polybro- 
minated biphenyls, brominated benzenes, mirex, 
and polychlorinated biphenyls in the guppy (Poeci- 
lia reticulata). The observed bioconcentration fac- 
tors (BCFs) follow a linear relationship with the 1- 
octanol/water partition coefficient (Kow) for 
chemicals with a log Kow of up to 6. For chemi- 
cals with higher Kow values, the BCFs were 
lower than expected from the linear relationship. 
This loss of linear correlation is caused by (1) a 
low fraction of bioavailable chemical in the water, 
(2) elimination of chemical into the feces, (3) an 
insufficient exposure time to achieve equilibrium, 
and (4) fish growth. If no significant metabolic 
transformation occurs, the BCFs of low-and high- 
Kow chemicals can be fitted satisfactorily to a 
simple model based only on the transfer between 
fish, water, and feces. Data are required only for 
the chemical’s Kow and the transport parameters 
(Qs, in cu m/hr), which control all diffusion and 
flow-controlled processes in the water and lipid 
phases of the fish and for the water-phase and 
lipid-phase transport across the gastrointestinal 
wall (respectively, Q sub W, Q sub L, Q sub WF, 
and Q sub LF). BCFs agree with this model only 
when they represent ratios of available, probably 
truly dissolved, chemical concentrations in fish and 
water at steady state. Experimentally observed 
BCFs for superhydrophobic chemicals generally 
do not meet these criteria because of the slow 
transport kinetics of these chemicals in fish, the 
‘diluting’ effect of fish growth, and the chemicals’ 
relatively low bioavailability. (Rochester-PTT) 
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TRANSPORT OF SOME CHLORINATED CON- 
TAMINANTS BY THE WATER, SUSPENDED 
SEDIMENTS, AND BED SEDIMENTS IN THE 
ST. CLAIR AND DETROIT RIVERS, 

National Water Research Inst., Burlington (Ontar- 
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Y. L. Lau, B. G. Oliver, and B. G. Krishnappan. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 8, No. 4, p 293-301, 1989. 4 fig, 8 
tab, 24 ref. 


Descriptors: *Michigan, *Path of pollutants, *Sedi- 
ments, *Chlorinated hydrocarbons, *Saint Clair 
River, *Detroit River, Polychlorinatedbiphenyls, 
Solute transport, Industrial wastewater, Partition- 
ing coefficient, Chemical reactions, Dissolved 
solids, Suspended solids. 


Measurements of water flow, sediment transport, 
and concentrations of some chlorinated contami- 
nants were used to calculate the transport of con- 
taminants in the St. Clair and Detroit Rivers. The 


transport was distributed between the water phase, 
the suspended sediments, and the bed sediments. 
The chemicals chosen were hexachlorobenzene, 
octachlorosytrene, and polychlorinated biphenyls. 
From measurements on three transects in the St. 
Clair River and two transects in the Detroit River, 
it can be concluded that the suspended sediments 
often can transport the largest amount of contami- 
nants, especially near sources of industrial dis- 
charge. The amount transported in the soluble 
phase was of the same order of magnitude as that 
in the particulate phase. The transport by the bed 
sediments was negligible in the St. Clair River 
mainly because of lack of supply of such sediments. 
Measurements also were made on the partitioning 
between dissolved and suspended sediment phases. 
Partitioning information was generated for more 
than 20 compounds in each of 5 samples from each 
river. The average suspended sediment concentra- 
tion in the rivers was 5 mg/L, with Detroit River 
having about two to three times as high a suspend- 
ed sediment level as the St. Clair. A fairly wide 
range (about an order of magnitude) of partition 
coefficients was observed for the individual chemi- 
cals in the different samples. Data for some par- 
ticularly heavily contaminated sites show that a 
time period of hours to days may be required 
before equilibrium between water and suspended 
solids is established. (Rochester-PTT) 
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GROUNDWATER UBIQUITY SCORE: A 
SIMPLE METHOD FOR ASSESSING PESTI- 
CIDE LEACHABILITY 

Monsanto Agricultural Products Co., St. Louis, 
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AQUATIC TOXICOLOGY AND HAZARD AS- 
SESSMENT: 10TH VOLUME. 
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AQUATIC TOXICOLOGY: TEN YEARS IN 
REVIEW AND A LOOK AT THE 

Environmental Protection Agency, Gulf Breeze, 
FL. Gulf Breeze Environmental Research Lab. 
For primary bibliographic entry see Field 5C. 
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A significant body of evidence exists which sug- 
gests that genetic transfer occurs readily among 
bacteria in natural systems, including the ocean. 
Although freshwater bacteria discharged to the sea 
may appear to become nonviable in the conven- 
tional sense, viability is not a necessary prerequisite 
to the propagation of some portions of bacterial 
genetic information. In addition, the release of 
genetically engineered microorganisms (GEMs) to 
the ocean to solve site-specific problems must be 
considered in the context of natural processes. The 
impact of GEMs carrying novel genes would be 
difficult to predict and would require more infor- 
mation than is available at the present time. Experi- 
ments in our laboratory have shown that organisms 
concluded by employment of classical culturing 
methods to be nonviable under a specified set of 
environmental conditions may not only be intact, 
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but capable of nutrient uptake and nucleic acid 
metabolism, or ‘viviform.’ If transformation of au- 
tochthonous bacteria by free and sediment-ad- 
sorbed nucleic acids occurs at a significant rate in 
nature, then not even lysis of allochthonous GEMs 
will assure the desired minimal environmental 
impact. Release of GEMs to address site-specific 
environmental problems may prove to be a very 
important tool for ecologists. However, guidelines 
for the use of GEMs for this purpose must ac- 
knowledge the scope of problems that can arise. 
(See also W89-10042) (White-Reimer-PTT) 
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GENETICALLY ENGINEERED MICROORGA- 
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ENVIRONMENTAL SAFETY ASSESSMENT, 
Environmental Protection Agency, Cincinnati, 
OH. Environmental Criteria and Assessment 


Office. 

V. Molak, and J. F. Stara. 

IN: Aquatic Toxicology and Hazard ———— 
10th Volume. American Society for Testin, 
_ Philadelphia, PA. 1988. p 43-50, 3 he 18 , 18 
ref. 


Descriptors: *Fate of pollutants, *Path of pollut- 
ants, *Environmental effects, *Microorganisms, 
*Genetic engineering, Environmental control, Mi- 
crobial degradation, Microbiological studies, Bac- 
terial physiology, DNA, Aquatic bacteria, Model 
studies, Risks. 


Genetically engineered microorganisms (GEMs) 
may find their way into the aquatic environment 
either by direct release into that environment or, 
after use on land, by way of surface runoff and soil 
seepage into groundwaters, streams, lakes, and es- 
tuaries. Since experience with the deliberate re- 
lease of GEMs is very limited, it is necessary to 
develop approaches for risk assessment of the po- 
tential adverse effects that could be caused by the 
introduction of a large number of novel microorga- 
nisms into the aquatic environment. Several 
models applicable to the risk assessment of GEMs 
in the aquatic environment exist that vary in their 
predictive value from purely qualitative to quanti- 
tative. None of the quantitative models has yet 
been validated. Therefore, the exact prediction of 
the fate and transport of GEMs is not yet possible. 
However, semiquantitative estimates based on 
characteristics that can be determined in a con- 
tained environment, such as a greenhouse or aquat- 
ic microcosm, can be made. These include the 
survival function in the aquatic environment, sur- 
vival in the soil environment, and adsorption to 
soil particles. Each GEM has to be evaluated for a 
particular aquatic environment of deliberate re- 
lease because the survival function may depend on 
the properties of the GEM, the initial concentra- 
tion of GEM at the application site, and the prop- 
erties of the aquatic environment. This risk assess- 
ment is that of ‘critical mass,’ defined as the 
number of GEMs applied at a specific site that 
would result in replacement of endogenous micro- 
organisms. (See also W89-10042) (White-Reimer- 
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The chemical, mineralogical, and biological analy- 
ses of lake muds can reveal a great deal of informa- 
tion about past climates, the advent of agriculture 





in a region, processes of plant selection and domes- 
tication, effects of slash and burn agriculture, the 
size of one time plankton populations, the chemical 
concentrations of the atmosphere in ancient times, 
the history of a landscape, and the effect of road 
building on nearby lakes. Paleoecological methods 
have revealed substantial rises in the concentration 
of sulfur in the recently deposited mud as well as in 
the surface water of Linsley Pond (North Bran- 
ford, Connecticut), and rises in sulfur concentra- 
tions and subsequent changes in pH in unbuffered 
waters of Southern and Southwestern Scandinavia 
as a result of the fossil fuel combustion stack 
emissions. Increased concentrations of mercury, 
lead, cadmium, and silver have been noted in re- 
cently deposited muds in various sections of the 
world. The steady rise of phthalates noted in re- 
cently deposited sediments is indicative of the 
advent of the use of plastics. A series of lake cores 
taken in Guatemala and subjected to chemical and 
biological analyses indicated the ecological theory 
for the sudden collapse of the Mayan culture was 
invalid. These investigations showed that early 
man changed a savanna to a tropical forest and 
that his activities brought about only a small in- 
crease in the erosion rate. (See also W89-10042) 
(White-Reimer-PTT) 
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Diatom remains in sediment cores from Woods 
Lake (pH 4.9), Sagamore Lake (pH 6.0), and Pan- 
ther Lake (pH 7.2) in the Adirondack Mountains, 
N.Y. were studied to infer lake water pH for the 
past 200 years. Historical studies and analyses of 
sedimentary Pb210, Ca, Mg, K, pollen, and char- 
coal provided data for chronostratigraphy and for 
distinguishing the effects on inferred pH of water- 
shed disturbance versus acid deposition. Indica- 
tions of watershed logging were found in post-1890 
sediment at the three Jakes, but the pH responded 
(increase 0.5-1.0 inferred pH unit) only in poorly 
buffered Woods Lake. Mean inferred pHs prior to 
anthropogenic disturbance and acid deposition 
were 5.1-5.2 (Woods), 6.7-7.0 (Sagamore), and 7.4- 
7.6 (Panther) compared to inferred pHs for sur- 
face-sediment of 4.8, 6.3, and 6.9 respectively, indi- 
cating an acidification but also that edaphically 
induced pH differences between the lakes have 
remained about the same. By 1940, the pH of 
Sagamore and Woods Lakes had started to de- 
crease. Despite watershed disturbances (which 
would tend to raise lake pH) at Woods Lake since 
1950, the lake has continued to acidify. Acid depo- 
sition is the likely cause of acidification of the three 
lakes. However, at Panther Lake the decrease in 
inferred pH since the 1960s is unlikely to reflect a 
decrease in the lake’s summer pH due to the well- 
buffered water, but may indicate intensified depres- 
sion of lake water pH restricted to periods of 
snowmelt. (See also W89-10042) (Author’s ab- 
stract) 
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Methods for collecting interstitial water in labora- 
tory ecotoxicological testing were compared and 
used to characterize the partitioning behavior of a 
cationic surfactant in batch sediment/water sys- 
tems. Sampling methods included conventional 
centrifugation, dialysis through a rayon membrane, 
and a novel fritted glass diffusion sampler. The test 
compound, dodecyl trimethyl ammonium chloride 
(TMAC), was monitored radiometrically in each 
static-renewal experiment. A 10 mg/L TMAC so- 
lution was delivered to test systems as overlying 
water and replenished daily. TMAC levels in sedi- 
ments, interstitial water, and overlying water were 
monitored throughout the 20-day experiments. 
Centrifugation, dialysis and fritted sampling 
methodologies yielded significant differences in in- 
terstitial water samples of a cationic surfactant. On 
the basis of monitoring in laboratory toxicity tests, 
the fritted glass sampler was judged to be superior 
to the other methods. Following an initial equili- 
bration period characterized by substantial changes 
in TMAC levels in each compartment, order of 
magnitude differences in TMAC levels were ob- 
served among sediment, overlying water, and in- 
terstitial water, in decreasing order. It was postu- 
lated that these differences were primarily due to 
sorption/desorption processes occurring between 
sediments and interstitial water and to metabolism 
of TMAC to CO2 during biodegradation. Knowl- 
edge of the physical and biological kinetics of test 
materials in sediment/water systems were shown 
to have potential application in conducting ecotox- 
icological testing and in defining dose-respo 
relationships. (See also W89-10042) (White- 
Reimer-PTT) 
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valves, Yoldia limatula, Nephtys incisa, Narragan- 
sett Bay, Rhode Island. 


The following key factors were investigated to 
determine the accumulation of hydrophobic pollut- 
ant compounds in sediment by benthic organisms: 
(1) organic carbon content of the sediment; (2) 
equilibration time of the pollutant with the sedi- 
ment; and (3) feeding strategies of the organism. A 
hexachlorobiphenyl (HCBP) was equilibrated with 
sediments from Narragansett Bay, RI containing 
either 4% or 2% total organic carbon for periods 
of either one or four weeks. Biological availability 
of the compound was assessed by following the 
kinetics of HCBP uptake into either the omnivo- 
rous deposit feeding polychaete Nephtys incisa or 
the deposit feeding bivalve Yoldia limatula ex- 
posed to bedded sediment. An apparent preference 


127 


Sources Of Pollution—Group 5B 


factor (APF) was calculated in order to normalize 
So Se Oe Se Gear fetes 


same sediment by Yoldia and Nephtys. These data 
indians Oot tn ohtiten to the miuense of colt 
ment pos arch a content of the organism, in- 

ee re ant Sees ae 


ydrophobic compounds. (See 
also 89-1008) (Author’s abstract) 
W89-10054 


ENVIRONMENTAL EGRA- 
DATION OF TOXICITY IN COMPLEX EF- 
FLUENTS: LABORATORY SIMULATIONS OF 
FIELD CONDITIONS, 

Battelle Columbus Div., OH. 

For primary bibliographic entry see Field 5A. 
W89-10056 


PARTITIONING BETWEEN DISSOLVED OR- 
GANIC MACROMOLECULES AND SUSPEND- 
ED PARTICULATES: EFFECTS ON BIOAVAI- 

AND TRANSPORT OF HYDRO- 
pan ORGANIC CHEMICALS IN AQUAT- 


Oak —_ National Lab., TN. Environmental Sci- 
ences 

ae McCarthy, and M. C. Black. 

IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. x Testing and 


American Society fo 

Materials, Philadelphia, PA. 1988. p > 233-246, 1 tab, 
6 fig, 27 ref. U.S. 
840R21400. 


DOE contract DE-ACO05- 


Descriptors: *Toxicology, *Path of am 
*Toxicity, *Particulate matter, *Bioav: es 
*Dissolved solids, Physicochemical 


properties, Or 
ganic matter, Aquatic organisms, Hydrocarbons. 


The exposure of biota to organic contaminants in 
aquatic environments is greatly influenced by the 
physicochemical behavior of the contaminant in 
aqueous systems. The binding of hydrophobic con- 
taminants to dissolved and sorbents ap- 
pears to be independent and can be from 
the association coefficients between the freely dis- 
solved contaminant and each individual sorbent. 
—_ significant errors in estimating the envi- 
ronmental partitioning and bioavailability of very 
hydrophobic compounds can result if the role of 


cles was measured for each sorbent and in a mixed 
system containing both sorbents. DOM competed 
with particles for binding of the dissolved contami- 
nant and reduced the amount bound to particles. 
Binding to each sorbent was independent and non- 
interactive. Based on these results, equations were 
developed to indicate those environments and eco- 
systems for which failure to account for the role of 
DOM as a sorbent would result in 50 or 90% 
errors in steady state predictions about the ex) 
sure of aquatic organisms to contaminants. 
influence of DOM is greatest when suspended 
Laer pradeongpan wn Fg mda che Ape 
and streams, or when DOM levels are high, such 
as in swamps and bogs. In most cases only the very 
hydrophobic contaminants will be significantly af- 
fected by binding to DOM, but these compounds 
constitute the greatest concerns in terms of human 
health and environmental persistence. (See also 
W89- 10042) (White-Reimer-PTT) 
W89-10060 


TECHNIQUES FOR ENVIRONMENTAL MOD- 
ELING OF THE FATE AND EFFECTS OF 
COMPLEX CHEMICAL MIXTURES: A CASE 


STUDY, 

Battelle Columbus Div., OH. Environmental Sci- 
ences q 

B. W. Vigon, G. B. Wickramanayake, J. D. 
Cooney, G. S. Durell, and A. J. Pollack. 

IN: Aquatic Toxicology and Hazard Assessment: 
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10th Volume. American Society for Testing and 
Materials, Philadelphia, PA. 1988. p 247-260, 2 tab, 
9 fig, 13 ref. Army contract DACA 56-84-0035 and 
DAAG729-81-D-0100-1850. 


Descriptors: *Toxicology, *Toxicity, *Model stud- 
ies, *Path of pollutants, *Fate of pollutants, *Water 
pollution effects, Computer models, TOX- 
SCREEN, Phosphorus, Adsorption, Daphnia, 
Mathematical models, Monitoring. 


A mathematical model along with physical models 
were used to determine the fate of complex chemi- 
cal mixtures released to the multimedia environ- 
ment. Transport and transformation of phosphorus 
compounds generated during munition testing 
were studied by employing the Environmental 
Protection Agency’s TOX-SCREEN model. The 
species modeled were phosphine and a representa- 
tive linear condensed polyphosphate (LCP). The 
model predicted that a icant fraction of phos- 
phine was volatilized. The fate of LCP is mainly 
governed by the tes capacity of soils. The 
data gaps identified during the preliminary model- 
ing phase included estimates of polyphosphate 
sorption capacity onto soil. Laboratory experi- 
ments indicated that the adsorption of total phos- 
phorus onto sand was well represented by Freund- 
lich isotherms. Batch and column studies indicated 
that sand enhances the oxidation of burn products 
to orthophosphate in the aqueous environment. 
The leachate generated from the combustion resi- 
due was highly toxic to Daphnia magna. Passage 
of the leachate through a sand/gravel column re- 
moved the toxic compounds and/or transformed 
them to less toxic products. A combination of 
mathematical and physical modeling and toxicity 
monitoring proved highly effective in evaluating 
and mitigating potential environmental impacts of 
phosphorus obscurant smokes. (See also W89- 
10042) (Author’s abstract) 

W89-10061 


INTEGRATED FATES AND EFFECTS MODEL 
FOR ESTIMATION OF RISK IN AQUATIC 


SYSTEMS, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

For primary bibliographic entry see Field 5C. 
W89-10062 


TOXICITY ASSESSMENT OF TAR SANDS 
TAILINGS, 

McGill Univ., Montreal (Quebec). Geotechnical 
Research Centre. 

For primary bibliographic entry see Field 5C. 
W89-10074 


AQUATIC TOXICITY AND FATE OF BRASS 
DUST, 


Chemical Research, Development and Engineer- 
ing Center, Aberdeen Proving Ground, MD. Envi- 
ronmental Toxicology Branch. 

For primary bibliographic entry see Field 5C. 
W89-10078 


HOW CLEAN IS CLEAN A USE OF HAZARD 
ASSESSMENT IN GROUNDWATER FOR 
EVALUATION OF AN APPROPRIATE FORM- 
ALDEHYDE SPILL REMEDIAL ACTION END- 
POINT, 

Monsanto Environmental Sciences Center, St. 
Louis, MO. 

C. A. Staples. 

IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. American Society for Testing and 
Materials, Philadelphia, PA. 1988. p 483-490, 2 tab, 
1 fig, 14 ref. 


Descriptors: *Toxicology, *Water pollution pre- 
vention, *Toxicity, *Water quality standards, 
*Groundwater pollution, *Testing procedures, 
*Cleanup, *Formaldehyde, Leaching, Accidents, 
Model studies, Hazard assessment. 


Groundwater investigation revealed that much of 
the formaldehyde spilled from a pipe at a manufac- 
turing plant was trapped within a clay till layer 8 ft 
below the surface at a concentration of up to 9% 


by weight. A remedial action plan was begun to 
oxidize the formaldehyde by injecting hydrogen 
peroxide coupled with pumping withdrawal and 
reuse of surrounding contaminated groundwater. 
In determining when clean up was complete, the 
specific question was how much formaldehyde can 
remain in the clay until the leaching of the formal- 
dehyde to groundwater with subsequent degrada- 
tion, dispersion, and transport to a down gradient 
surface water with dilution would result in toxico- 
logically safe concentration for both humans and 
aquatic life. A remedial action endpoint of 100 ppm 
formaldehyde was predicted to achieve these 
human and environmental goals using classical 
hazard assessment methodologies. Two-dimension- 
al solute transport groundwater modeling was used 
to predict concentrations that may discharge into a 
down gradient river. Hydrogeologic features, in- 
cluding water level gradients, dispersivities, hy- 
draulic conductivities, porosity, and aquifer materi- 
al density, were measured with a calculated leach- 
ing rate and formaldehyde biodegradation rates for 
estimating down gradient solute transport times 
and concentrations. The instream formaldehyde 
concentration yielding a margin of safety less 

1.0 was used to back calculate the formaldehyde 
level that could be left in groundwater for dis; 
sion and biodegradation by natural processes. inal 
verification by measuring formaldehyde instream 
concentrations is part of the longer term remedi- 
ation plan. (See also W89-10042) (Author’s ab- 


stract) 
W89-10079 


ENHANCED BIOTRANSFORMATION AND 
BIODEGRADATION OF POLYCHLORINAT- 
ED BIPHENYLS IN THE PRESENCE OF 
AMINOPOLYSACCHARIDES, 

Louisiana State Univ., Baton Rouge. Inst. for En- 
vironmental Studies. 

R. J. Portier, and K. Fufisaki. 

IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. American Society for Testing and 
Materials, Philadelphia, PA. 1988. p 517-527, 2 tab, 
6 fig, 13 ref. NOAA grant NA 81 -AA-D-0046, 
E.P.A. grant R-804976. 


Descriptors: *Toxicology, *Fate of pollutants, 
*Path of pollutants, *Toxicity, *Bioassay, *Poly- 
chlorinated biphenyls, ‘Testing procedures, 
*Bioindicators, *Biodegradation, Microbial degra- 
dation, Chitin, Biotransformation, Metabolism, 
Aquatic bacteria, Polymers. 


Fate analysis predictions of agricultural or industri- 
al source toxicants in aquatic or marine environ- 
ments can be affected by the presence or absence 
of adapted (preexposed) microbial populations and 
amenable substrates for cometabolic or cooxidative 
biotransformation. Polychlorinated _ biphenyls 
(PCBs) were evaluated in controlled laboratory 
microcosm systems in the presence of the amino- 
polysaccharide polymer chitin. A Pseudomonal 
Strain and an Acinetobacter strain were isolated 
from PCB-contaminated sediments of a freshwater 
lake in Baton Rouge, Louisiana and colonized in a 
minimal salt solution broth containing yea 
Toxicants evaluated included the commercial Aro- 
clors 1232, 1248, and 1254. Chitin, in the form of 
detrital material, was seen to be an effective ad- 
sorbing surface for water soluble PCB isomers, 
mixed congeners, and Aroclor commercial mix- 
tures. Isomeric configuration may be a significant 
alteration attributable to chitin. Bacterial growth 
did not appear to be directly affecting toxicant 
solubilization as a consequence of surfactant pro- 
duction. Levels of chlorinated biphenyls in the 
aqueous phase were below detection limits, and 
residual levels on microcosm glass surfaces ac- 
counted for less than 0.5% of total biphenyl added. 
The removal of competing heterotrophic microor- 
ganisms by a toxicant such as a chlorinated bi- 
phenyl may facilitate two important processes: (1) 
the rapid colonization of a toxicant specific adapt- 
ed population microbial; and (2) induction of a 
subsequent cooxidative or cometabolic process re- 
sulting in a more complete biotransformation of 
the target toxicant. This substrate/toxicant interac- 
tion may be more pronounced in saline microenvir- 
onments than in freshwater environments, particu- 
larly where readily available energy substrates 
such as chitin are in abundance. (See also W89- 
10042) (White-Reimer-PTT) 


W89-10082 


NEW APPROACHES TO MONITORING 
AQUATIC ECOSYSTEMS. 

For primary bibliographic entry see Field 7A. 
W89-10086 


MONITORING THE NATION’S WATERS: A 
NEW PERSPECTIVE, 

Environmental Protection Agency, Washington, 
DC. Office of Toxic Substances. 

For primary bibliographic entry see Field 7A. 
'W89-10087 


COMPARISON OF LAKE SEDIMENTS AND 
OMBROTROPHIC PEAT DEPOSITS AS 
LONG-TERM MONITORS OF ATMOSPHERIC 
POLLUTION, 

— Univ. at Orono. Dept. of Geological Sci- 


For a bibliographic entry see Field 5A. 
W89-10090 


GAS CHROMATOGRAPHIC RESIDUE PAT- 
TERNS OF TOXAPHENE IN FISH SAMPLES 
FROM THE GREAT LAKES AND FROM 
RIVERS OF THE SOUTHEASTERN UNITED 
STATES, 

Columbia National Fisheries Research Lab., MO. 
J. D. Petty, T. R. Schwartz, and D. L. Stalling. 
IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
ry a PA. 1987. p 165-172, 2 fig, 3 tab, 

ref. 


Descriptors: *Path of pollutants, *Pollutant identi- 
fication, *Monitoring, *Siskiwit Lake, *Insecti- 
cides, *Pesticides, *Fish, Rivers, Great Lakes, Gas 
hene, Chlorinsied [cee Lakes, Toxa- 
phene, Air pollution, 

Arkansas River, Siaaeee River, Mississi ae 
Yazoo River, Red River, Louisiana, cipal 
components analysis. 


Residues of toxaphene ranged from 0.20 to 0.91 
microgram/g in from the Great Lakes and 0.10 
to 0.57 microgram/g in Siskiwit Lake, a lake 
remote from human ion. These results 
indicate a significant aerial vector in toxaphene 
contamination. Fish samples from southeastern U. 
S. rivers contained toxaphene residues at the fol- 
lowing concentrations (microgram/g): Arkansas 
River, AR, 1.1; Alabama River, AB, 0.96; Missis- 
sippi River, MI, 0.71; Yazoo River, MS, 1.2; and 
Red River, LA, 0.75. A Lage component - 
tern recognition technique (SIMCA) was applied 
= br roblem of establishing similarities among, 
erences between, residue profiles from the 
different regions. Profiles of toxaphene residues 
from the Great Lakes samples were more similar 
to each other than samples collected from the river 
systems. A _ = of similarity also existed 
among the samples from different fish in Siskiwit 
Lake. (See also /89-10086) (Cassar-PTT) 
W89-10097 


APPLICATION OF IMPEDANCE-COMPUTED 
TOMOGRAPHY TO SUBSURFACE IMAGING 
OF POLLUTION PLUMES, 

Faraci (E.J.) and Associates, Winnipeg (Manitoba). 
For primary bibliographic entry see Field 7C. 
W89-10160 


USE OF CONTROLLED SOURCE AUDIO 
MAGNETOTELLURICS (CSAMT) TO DELIN- 
EATE ZONES OF GROUND-WATER CON- 
TAMINATION--A CASE HISTORY, 

Engineering Enterprises, Inc., Norman, OK. 

For primary bibliographic entry see Field 7B. 
W89-10161 


CHEMICAL COMPOSITION OF LEACHATE 
FROM A TWO-WEEK DWELL TIME STUDY 
OF PVC WELL CASING AND A THREE-WEEK 





DWELL-TIME STUDY OF FIBERGLASS REIN- 
FORCED EPOXY WELL CASING, 

Health and Environmental Sciences in Department 
of —_ Toxicology, 1702 Building, Midland, 
MI 48674. 

U. M. Cowgill. 

IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 172-184, 9 tab, 14 ref. 


Descriptors: *Leachates, *Water pollution, *Water 
pollution sources, *Well casings, *Materials test- 
ing, Leaching, Epoxy resins, Barriers, Solvents, 
Cements, Gas chromatography, Mass spectrome- 
try, Wash water, Concentration time, Organic 
compounds. 


A study was performed to determine whether or 
not trace organic compounds of the U.S. Environ- 
mental Protection Agency (EPA) priority pollut- 
ant list could be extracted from treated polyvinyl 
chloride (PVC) well casing that had been con- 
structed with the use of PVC solvent cement and a 
composite epoxy-fiber reinforced casing. Sections 
of PVC well casing were glued together with PVC 
solvent cement. In an effort to create a barrier that 
would reduce the leaching of various compounds 
from the PVC and the adhering cement, three 
treatments of PVC well casing were executed: (1) 
PVC well casing was sulfonated with dry nitrogen 
gas-enriched with sulfur trioxide (SO3) for five 
minutes, followed by a 3% calcium chloride 
(CaCl2) wash; (2) PVC pipe was washed with only 
3% CaCl2; and (3) no treatment. A dwell-time 
study employing double-distilled water was carried 
out for a fortnight. Subsequently, the three lea- 
chates, the PVC solvent cement, the double-dis- 
tilled water, and the 3% CaCl2 wash were ana- 
lyzed for their components by gas chromatograph/ 
mass spectrometer-specific ion monitoring (GC/ 
MS-SIM). The results indicated that both sulfona- 
tion and the CaCl2 wash may act to minimize 
substances leaching out of the cement, but does not 
adequately protect water contained in such PVC 
well casing from contamination by substances 
leached from the cement. A field procedure is 
proposed for remedial action to remove PVC sol- 
vent cement contaminants from wells that have 
been thus contaminated. An alternative to PVC 
well casing is fiberglass-reinforced epoxy casing. 
Both powder (60 mesh, 200 mesh) and well casing 
were subjected to leachate tests. Of all the sub- 
stances sought in these leachates, only cyclohexene 
oxide, bisphenol A, phenol, and di-n-butyl phthal- 
ate were detected, in the 200-mesh sample alone, 
possibly because grinding to 200-mesh exposes sur- 
faces that would ordinarily not be exposed. A 
classical dwell-time study failed to confirm the 
presence of these compounds. As a result, a 
number of state agencies and EPA have approved 
the use of fiberglass reinforced epoxy casing for 
drinking water wells and monitoring wells for Su- 
perfund sites. (See also W89-10153) (Author’s ab- 


stract) 
W89-10166 


ADSORPTION OF SELECTED ORGANIC CON- 
TAMINANTS INTO POSSIBLE WELL 
CASING MATERIALS, 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

J. N. Jones, and G. D. Miller. 

IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 185-198, 7 tab, 33 ref. 


Descriptors: *Path of pollutants, *Monitoring, 
*Organic compounds, *Materials testing, *Well 
casings, Water quality, Water pollution effects, 
Leaching, Water sampling, Adsorption, Concen- 
tration time. 


In order to assess and monitor the impact of man’s 
activities on groundwater quality, the nature, con- 
centration, and behavior of pollutants in the sub- 
surface must be determined. To do this, it is neces- 
sary to collect representative samples of water 
from the subsurface environment. Ideally, the ma- 
terial chosen as a well casing for monitoring wells 
should not add or remove constituents from the 
—." sample collected. A study was per- 

ed to determine if specific trace organics 
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adsorb and subsequently leach from various well 
casing materials upon exposure to these specific 
petiolate for specified periods of time. The AA seg 
of well casings studied included thermoplastics, 
stainless steel, and fluoroplastics. Of the pollutants 
studied, only 4-nitrophenol and 2,4,6-trichloro- 
phenol showed appreciable adsorption for all well 
casing materials. Subsequent leaching of pollutants 
was not observed in any neal quantities. 
(See also W89-10153) (Author's abstract) 
W89-10167 


MEASURING EFFECTS OF PERMEANT COM- 
SOIL, ON PORE-FLUID MOVEMENT IN 


Geological Survey, Denver, 


co. 
For primary bibliographic entry see Field 7B. 
W89-10178 


ADSORPTION AND DEGRADATION OF EN- 

HANCED OIL RECOVERY CHEMICALS, 

National Inst. for Petroleum and Energy Research, 

Bartlesville, OK. 

M. E. Crocker, and L. M. Marchin. 

IN: Ground-Water Contamination: Field Methods. 

American Society for Testing and Materials, Phila- 

Tn PA. 1988. p 358-369, 7 fig, 1 tab, 14 ref. 
Department of Energy Cooperative Agree- 

ment DE-FC01-83FE60149. 


Descriptors: *Fate of pollutants, *Oil wastes, *Oil 
fields, *Groundwater pollution, *Oil recovery, 
*Oil reservoirs, Chemical reactions, Cation ex- 


tants, Polymers, Temperature, Fluid flow, Chro- 
matography, Spectroscopy, Colorimetry. 


The possible contamination of groundwater by in- 
jection of chemicals used for enhanced oil recov- 
ery was evaluated, with the objective of delineat- 
ing the nature of the reservoir rock/injected chem- 
ical interactions and the potential for groundwater 
contamination. As a preliminary step in the investi- 
gation, a method for determining the cation ex- 
change behavior of consolidated sandstone speci: 

mens at in situ flow-through conditions pay as com- 
pared to a crushed specimen at ambient 
conditions) was developed. The flow-through 
method was tested in the laboratory on small core 
specimens (0.038 by 0.102 m) and was used as an 
indicator of the potential of chemicals to interact 
with the rock matrix. Results obtained provided 
individual concentration profiles for major and 
minor amounts of cations removed from the core 
after exchanging with lanthanum. The information 
obtained is valuable in — the potential com- 
patibility of injected fluids with a reservoir forma- 
tion. Upon comparing the cation exchange capac- 
ity (CEC) for i C07 

consistently 13.9 m 

versus 6.11 meq/kg fo’ 


were higher than those determined by the lantha- 
num flood on the whole core. These displacement 
tests could also indicate prior chemical contamina- 
tion by observation of the cations displaced by the 
flow-through method. This option is not available 
using the crushed core method. The whole core 
flow-through method was adapted to a larger 
closed core system to evaluate the stability/degra- 
dability of enhanced oil recovery (EOR) chemi- 
cals: three surfactants, a co-surfactant, and a poly- 
mer. Seven tests were conducted at simulated res- 
ervoir conditions of temperature, pressure, ay 
fluid flow rate. S were taken 

and analyzed using gas chromatography, liquid 
chromatography, traviolet spectroscopy, or col- 
orimetric techniques of both. The chemicals were 
found to be stable during the testing periods, indi- 
cating the stability of these chemicals over ex- 
tended time periods at in situ conditions and the 
potential of the chemicals to contaminate _ 
water sources over a long period of time. ( 
W89-10153) (Author’s abstract) 

W89-10181 


FIELD EXPERIMENTAL METHODS IN 
STRATIFIED AQUIFERS, 
Auburn Univ., AL. Dept. of Civil Engineering. 


129 


Sources Of Pollution—Group 5B 


J. G. Melville, F. J. Molz, and O. Guven. 

IN: Ground-Water Contamination: Field Methods. 
American for Testing and Materials, Phila- 
delphia, PA. 1988. p 407-415, 7 fig, 1 tab, 5 ref. 
United States Environmental Protection Agency 
Assistance Agreement CR 810704-01-0. 


Descriptors: *G d *Path of 
pollutants, *Stratified aquifers, * Aquifer character- 
istics, *Well tienen *Tracers, Field tests, Ob- 
servation wells, Confined aquifers, Sand aquifers, 
Advection, Sampling, Drilling fluids, 
Vertical flow, Conductivity, Design criteria. 





Tracer injection and observation experiments are 
the best field methods available to characterize 


been conducted in a confined sandy aquifer. Multi- 
level observation wells were designed, construct- 
ed, and in eleven different experiments. 
Data have been selected from all the results which 
demonstrate observation well behavior. Isolation 
of sampling zones is shown to be necessary. Drill- 
ing mud remnants in or near the observation well 
are shown to invalidate measurements. In an exper- 
iment where an inflatable packer system suddenly 
failed, the loss of vertical integrity is shown in the 
electrical conductivity signals. Finally, 

within sampling zones, sampling pe nth well 
installation, vertical integrity, and v 

testing are examined with an emphasis on desinable 
design characteristics. (See ae W89-10153) (Au- 
thor’s abstract) 

W89-10185 


FIELD INVESTIGATION OF A SMALL-DIAM- 
CYLINDRICAL, 


, 

= Enterprises, Vancouver (British Colum- 
K. A. Morin, and J. A. k 

IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 416-429, 7 fig, 2 tab, 19 ref. 
Natural Engi o Renan Coun- 
cil (Canada) Strategic Grant No. 550679. 


Descriptors: *Mine wastes, *Plumes, *Path of pol- 
lutants, *Radioactive wastes, *Groundwater pollu- 
tion, *Acid mine drainage, *Uranium, *Ground- 
water movement, Seepage, Pyrite, Piezometers, 
Water —_- Sand aquifers, Iron, Sulfates, Car- 


hemistry, Carbon 
Temperature effects, Aeration, Iron oxides. 


A detailed field study of subsurface seepage from a 
ay ah tailings impoundment in Ontario, Canada, 
has been conducted. Near the southeastern corner 

of the tailings, acidic contaminated water (pH 4) 
seeps through the base of the tailings into the sand 
aquifer and flows laterally to the south as a dis- 
tinct, roughly cylindrical plume. This plume con- 
tains up to 6000 parts per million (ppm) iron, up to 
14,000 ppm sulfate (SO4), and elevated levels of 
other contaminants. The acidic seepage eventually 


Although the suggests 
pes a ee ee ve- 
locity is 440 meters per year, resulting in a lateral 
flux of more than 1,000,000 liters of contaminant- 
laden water each year. The multilevel bundle pie- 
zometers installed to define this small-diameter 
plume, using techniques to minimize disturbance of 
the plume. Each bundle contains up to twelve 
individual with a vertical screen spac- 
ing of as small as 0.5 meters. Horizontal distance 
between bundles is as small as 2.5 meters. The high 
total dissolved solids (TDS) water in the plume 
presents many problems for field and laboratory 
geochemical measurements. High partial pressures 
oP catken Guida ta te wane suit tn mgit 
degassing and subsequent pH fluctuation u; 
sampling. Because of the high degree of tempera- 
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ture-sensitive aqueous complexing in the water, 
temperature variations can affect pH measure- 
ments. Mixing of air with the water initiates iron 
oxidation. Concentrated hydrochloric acid must be 
added to acidify and stabilize each sample. Labora- 
tory analysis oft these samples often requires signifi- 
cant dilution, and the addition of neutral-pH and 
alkaline reagents to the sample causes ferric hy- 
droxide — tation and subsequent instrument 
clogging. Techniques are described to circumvent 
many of these problems and to collect reliable 
physical and chemical hydrogeologic data on this 
site. (See also W89-10153) (Author’s abstract) 
W89-10186 


GROUND-WATER CONTAMINATION AND 
LAND MANAGEMENT IN THE KARST AREA 
OF NORTHEASTERN IOWA, 

Soil Conservation Service, Casper, WY. 

For primary bibliographic entry see Field 5G. 
W89-10188 


DETERMINING NONPOINT-SOURCE CON- 
TAMINATION BY AGRICULTURAL CHEMI 


Geological Survey, Miami, FL. 
For primary bibliographic entry see Field 5A. 
W89-10189 


REVIEW OF THE OFFICE OF DRINKING 
ASSESSMENT OF RADIONU- 


Environmental Protection Agency, Washington, 
DC. Science Advisory Board. 

For primary tiilaguahic entry see Field 5F. 
W89-10191 


STATEWIDE TmY, 1908 OF AQUATIC ECOSYS- 
TEM CHEMISTR 

California State Dept wh Fish and Game, Rancho 
Cordova. Water Pollution Control Lab. 

K. McCleneghan, R. H. Imai, J. T. King, and S. J. 


Avaliable from the National Technical Information 
Service, Springfield, VA 22161, as PB88-240429. 
Price codes: A04 in paper copy, AOI in microfiche. 
Laboratory Report No. 86-5, September 1987. 70p, 
1 fig, 8 tab, 6 ref, 6 append. State of California Air 
— Board Interagency Agreement No. A5- 


Descriptors: *Water chemistry, *Acid rain effects, 
*Water pollution sources, *Ecosystems, *Acid 
rain, *Water quality, *California, *Acidification, 
Hydrogen ion concentration, Chemical analysis, 
Alkalinity, Watersheds. 


California has approximately 5,000 lakes and 
25,000 miles of rivers and streams. Many are locat- 
ed in granite basins with small watershed areas, 
possess thin watershed soils, and have low alkalini- 
ty waters, features which often characterize areas 
sensitive to acid deposition. Fifty waters through- 
out the State were sampled to: (1) survey the water 
chemistry of selected California lakes and streams; 
(2) determine the vulnerability of these waters to 
acidification; (3) examine the seasonal variability of 
water chemistry parameters; (4) provide a back- 
ground database against which future measure- 
ments can be compared; and (5) identify geo- 
eo regions sensitive to acid deposition. The 
irst year of the 2 year study was completed in 
December 1985. Several instances of trace element 
contamination of samples occurred; these were ap- 
parent because dissolved concentrations exceeded 
total concentrations. Contamination most likely oc- 
curred during field collection under adverse condi- 
tions (wind, rain, or snow). It was concluded that 
surface waters in certain regions of California dem- 
onstrated low alkalinity, low ionic strength, and 
low conductivity. Water with these characteristics 
are generally accepted as being very sensitive to 
acid deposition and susceptible to acidification be- 
cause of their inability to buffer acidic inputs. 
(Lantz-PTT) 


W89-10197 


ARSENIC CONTAMINATION IN EAST-CEN- 
TRAL ILLINOIS GROUND WATERS, 

Illinois State Water Survey Div., Champaign. 
Aquatic Chemistry Section. 

T. R. Holm, and C. D. Curtiss. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-240486. 
Price codes: A04 in paper copy, 01 in microfiche. 
Report No. ILENR/RE-WR-88/16, July 1988. 
63p, 8 fig, 3 tab, 45 ref, 2 append. 


Descriptors: *Water pollution sources, *Ground- 
water pollution, *Arsenic, ‘Illinois, *Pollutant 
identification, Groundwater quality, Chemical 
analysis, Wells. 


Groundwater samples were collected from munici- 
pal wells in Champaign, Clark, Cumberland, 
DeWitt, Douglas, Edgar, Iroquois, McLean, 
Macon, and Piatt Counties and domestic wells in 
Tazewell County. The municipal wells selected 
had a history of arsenic (As) contamination, i.e. 
they had yielded water with arsenic concentrations 
of > 50 micrograms/L (the EPA drinking water 
standard). Total arsenic (As) concentrations, the 
concentrations of As(III) and As(V), the two most 
common chemical forms of arsenic, and supporting 
chemical eters were determined. Eleven of 
the 43 municipal wells yielded groundwaters con- 
taining > 50 micrograms/L of total As. Seven of 
the 20 domestic wells had total As concentrations 
> 50 micro . The numbers of water sam- 
ples containing mostly As(III), mostly As(V), and 
approximately equal concentrations of As(III) and 
As(V) were roughly the same. Monthly sampling 
of five wells was conducted for thirteen months. 
Total arsenic concentrations did not change signifi- 
cantly in any of the wells. The predominant form 
of As in groundwater samples from one well in 
Tazewell County changed from As(V) to As(III) 
as a function of time. (Author’s abstract) 
W89-10198 


ACID DEPOSITION RESEARCH PROGRAM. 
VOLUME 11: ACIDIC DEPOSITION AND THE 
ENVIRONMENT, A _ LITERATURE OVER- 


VIEW, 

Calgary Univ. (Alberta). Kananaskis Centre for 
Environmental Research. 

For primary bibliographic entry see Field 5C. 
W89-10201 


MICROCOSM STUDY OF LINDANE AND 
NAPHTHALENE FOR MODEL VALIDATION, 
North Texas State Univ., Denton. Inst. of Applied 
Sciences. 

C. A. Staples, K. L. Dickson, F. Y. Saleh, and J. 

H. Rodgers. 

IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 26-41, 6 
tab, 5 fig, 7 ref. Chemical Manufacturers Associa- 
tion, project ENV-14-W. 


Descriptors: *Model studies, *Toxicity, *Fate of 
pollutants, *Path of pollutants, *Lindane, *Naphth- 
alenes, *Toxicology, Structural models, Sediment 
concentration, Chemical analysis, Exposure analy- 
sis modeling system, Simplified lake and stream 
analysis, Hydrolysis, Biodegradation. 


Lindane and naphthalene were used in a series of 
flow-through microcosms to validate prediction of 
two environmental fate models: the exposure anal- 
ysis modeling system (EXAMS); and simplified 
lake and stream analysis (SLSA). The microcosms 
physical transport characteristics were carefully 
measured and used as input parameters to the 
models, along with laboratory data on lindane and 
naphthalene rate constants and coefficients. The 
results show that both models accurately predict 
the chemical concentrations in the water compart- 
ment. The accuracy of the model water compart- 
ment predictions was mainly due to the ability to 
make accurate laboratory measurements of the 
dominant-rate processes for these chemicals (hy- 
drolysis in the case of lindane, and volatilization 
and biodegradation in the case of naphthalene). 
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Observed concentrations in the sediments were 
two to three orders of magnitude lower than the 
models predictions, even though the overall mass 
balance accounted for about 90% of the chemical 
input. Lack of agreement between observed and 
predicted sediment concentration may be attrib- 
uted to (a) the variability of the sediment partition 
coefficient values, (b) the slow rate of sediment 
loading, (c) vertical stratification of the chemicals 
in the sediment, and (d) microbial degradation of 
the chemicals in the sediment. (See also W89- 
10209) (Author’s abstract) 

W89-10211 


FATE AND EFFECTS OF 5-NITROFUROIC 
ACID-2 poy ON MARINE PLANKTON COM- 
MUNITY IN EXPERIMENTAL ENCLOSURES, 
Hoofdgroep Maatschappelijke Technologie TNO, 
Delft (Netherlands). 

For primary bibliographic entry see Field 5C. 
W89-10220 


aes gag ‘eon OF A 
( 


) 
FROM A 


Environmental Protection Agency, Narragansett, 
RI. Environmental Research Lab. 

For primary bibliographic entry see Field 5C. 
W89-10221 


EFFECTS OF INCREASING LEVELS OF PRI- 
MARY PRODUCTION ON PENTACHLORO- 
PHENOL RESIDUES IN EXPERIMENTAL 
POND ECOSYSTEMS, 

Columbia National Fisheries Research Lab., MO. 
E. F. Robinson-Wilson, T. P. Boyle, and J. D. 
Petty. 

IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 239-251, 6 
tab, 5 fig, 19 ref. 


Descriptors: *Toxicity, *Bioassay, *Testing proce- 
dures, *Toxicology, *Biodegradation, *Fate of pol- 
lutants, *Pentachlorophenol, Phytoplankton, Ma- 
crophytes, Ponds, Degradation, Primary produc- 
tivity, Fish, Bioavailability. 


The magnitude of primary production may influ- 
ence the degradation and bioavailability of con- 
taminants in aquatic ecosystems. The rate at which 
these contaminants degrade is important in consid- 
ering the toxicity and ultimate effect and fate of 
the chemicals. The degradation and fate of pen- 
tachlorophenol (PCP), a biocide and common con- 
taminant, was studied in replicate pond ecosystems 
at three levels of primary production. The PCP 
treatments were of two types: (1) a single heavy 
treatment (1 mg/L) applied early in the experiment 
and (2) multiple treatments of 0.2 and 0.4 mg/L 
applied at monthly intervals. The concentration of 
PCP in water and mud were consistently lower in 
the macrophyte pond group than in the phyto- 
plankton pond groups. The difference between the 
amount of PCP in the phytoplankton ponds and 
that in the macrophyte ponds was not apparently 
due to sorption onto the macrophytes. Therefore, 
the macrophytes were either actively degrading 
the PCP or incorporating it into their structure in a 
form that was not extractable. PCP residues in fish 
also reflected the lower bioavailability of PCP in 
the macrophyte ponds. Both the total PCP and the 
concentration of PCP in fish from the macrophyte 
ponds were lower than those for either of the 
phytoplankton pond groups. High primary produc- 
tion rates appear to increase the degradation rate 
of PCP in pond ecosystems. (See also W89-10209) 
(Author’s abstract) 

W89-10225 


VALIDATION OF EXPOSURE MODELS: THE 
ROLE OF CONCEPTUAL VERIFICATION, 
SENSITIVITY ANALYSIS, AND ALTERNA- 
TIVE HYPOTHESES, 

Environmental Research Lab., Athens, GA. Office 
of Research and Development. 

L. A. Burns. 





IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 255-281, 4 


tab, 3 fig, 47 ref. 


Descriptors: *Toxicology, *Path of pollutants, 
*Fate of pollutants, *Toxicity, *Model studies, 
*Lake Zurich, *Switzerland, *Dichlorobenzene, 
Exposure analysis modeling system, Data process- 
ing, Data analysis, Simulation, Sediments, Organic 
compounds, Air-water interfaces. 


The exposure analysis modeling system (EXAMS) 
was designed to evaluate the probable long-term 
behavior of newly synthesized organic chemicals 
in aquatic systems. EXAMS uses a two-resistance 
model to = export of organics across the 
air-water interface. Conceptual verification (com- 
parison of program outputs with defined special 
cases) was used to evaluate and modify the pro- 
gram’s description of chemical exchanges across 
the benthic boundary layer. Sensitivity analysis 
was used to assess the potential error induced by 
using reaction quantum yields as summary descrip- 
tors of the effects on photochemical reactivity of 
sorption to suspended sediments. “Validation’ in the 
sense of direct comparisons with observational 
data, was used to test the relative success of several 
versions of a two-resistance volatilization model. 
Validation was conducted using dichlorobenzene 
data in conjunction with environmental data from 
Lake Zurich, Switzerland. The outcome of the 
simulations was dependent on the adequacy of 
average values for the thermocline dispersion coef- 
ficients and wind speeds, the calculation of oxygen 
and water vapor piston velocities from wind 

and a simple three-box model of Lake Zurich, 
assuming accuracy in the published chemical load- 
ings and observed concentrations in the lake. Con- 
sequently, a more theoretically legitimate model 
may fail comparative tests because it requires a 
precision and accuracy in its input data that are not 
readily available. The interpretation of compara- 
tive tests of these models seldom involves the 
rejection or acceptance of simple hypotheses, but 
serves as a guide to continuing improvement of 
these tools for evaluating the consequences of re- 
leases of synthetic chemicals into the environment. 
(See also W89-10209) (White-Reimer-PTT) 
W89-10226 


PRACTICAL APPLICATIONS AND COMPARI- 
SONS OF ENVIRONMENTAL EXPOSURE AS- 
SESSMENT MODELS, 

Procter and Gamble Co., Cincinnati, OH. Ivory- 
daie Technical Center. 

L. M. Games. 

IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 282-299, 5 
tab, 6 fig, 11 ref. 


Descriptors: *Toxicology, *Model studies, *Toxic- 
ity, *Hazard assessment, *Path of pollutants, *Fate 
of pollutants, Alkylbenzene sulfonate, Exposure 
analysis modeling system, Simplified lake stream 
analysis, Fugacity models, Environmental effects, 
Mathematical models, Prediction. 


Several environmental fate models have been de- 
veloped that can be used for predicting concentra- 
tions of anthropogenic chemicals in the aqueous 
environment. Although individual models vary in 
their mathematical approach and the assumptions 
they are based on, all have in common basic prem- 
ises concerning the factors controlling distribution 
and transformation of any chemical. The validity 
of the various assumptions made can best be tested 
by using the models to determine how well they 
predict observed concentrations of currently man- 
ufactured chemicals. Monitoring data for a surfac- 
tant, linear alkylbenzene sulfonate (LAS) were 
used to compare the utility and success of the 
exposure analysis modeling system (EXAMS), sim: 

plified lake stream analysis (SLSA), and fugacity 
models in predicting distribution and concentration 
within a single flowing stream. The results show 
that each model is most applicable at a particular 
stage in hazard assessment. The Level II fugacity 
model is most useful in providing estimates of the 
distribution of a chemical. The EXAMS and 
SLSA models are similar in their ability to predict 
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environmental concentrations, but the EXAMS 
model’s compar is an advantage in 
describing a well-defined environment. These two 
models will be most useful in hazard assessment 
when a general catalog of a range of environments 
becomes available. The predictive model EXAMS 
and SLSA, which incorporate mass transfer coeffi- 
cients, can be improved by increasing our under- 
standing of the sediment-water interface. (See also 
W89-10209) (White-Reimer-PTT) 

W89-10227 





BIOCONCENTRATION OF LINDANE AND 
NAPHTHALENE IN BLUEGILLS (LEPOMIS 
MACROCHIRUS), 

Peres Texas State Univ., Denton. Inst. of Applied 


iences. 

J. G. Rodgers, K. L. Dickson, and M. J. DeFoer. 
IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 300-311, 4 
tab, 4 fig, 24 ref. 


Descriptors: *Toxicology, *Path of pollutants, 
*Toxicty, nay ification, *Bioaccumu- 
lation, *Lindane, *Naphthalenes, *Water pollution 
effects, Fate of Bi on Fish, Bluegills, Model 
studies, Prediction, Organic compounds. 


The validity of models for prediction of the bio- 
concentration factors for organic chemicals in fish 
was tested with bluegills using lindane and naph- 
thalene. A continuous cay Some system was 
used to determine the uptake and depuration rates 
and the bioconcentration factors. The experimental 
design was predicated upon test chemical charac- 
teristics using calculated pretest estimates of the 
uptake rate constant, the depuration rate constant, 
and the bioconcentration factor. In general, good 
agreement was observed between the calculated or 
predicted bioconcentration factors and the experi- 
mentally determined values. The uptake phase or 
time to accumulation of a steady-state body burden 
at a given chemical concentration was about one 
day for both chemicals. However, the depuration 
rates, or loss of the chemicals from the fish were 
significantly different. Attempts to correlate the 
bioconcentration factors with lipid content were 
unsuccessful. The lack of correlation was probably 
due to similarities in lipid contents among fish. The 
data provide additional evidence that differential 
loss rates may be the critical factor in controlling 
the bioconcentration factors for most organic 
chemicals. It follows that chemicals with rapid 
depuration rates would pose less of an environmen- 
tal problem from the standpoints of bioconcentra- 


W89-10228 


UPTAKE AND TOXICITY OF ORGANIC COM- 
POUNDS: STUDIES WITH AN AQUATIC MA- 
CROPHYTE (LEMNA MINOR), 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

For primary bibliographic entry see Field SC. 
W89-10238 


NATIONAL STREAM SURVEY PHASE 1: 
FIELD OPERATIONS REPORT. 


gas, 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-245923. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. EPA 600/4-88/023, June 1988. 38p, 4 
fig, 10 tab, 11 ref, append. EPA Contracts 68-03- 
3050, 68-03-3246, 68-03-3439, and 40-1441-84. 


Descriptors: *Streams, *Data acquisition, *Sur- 
veys, Project planning, Water sampling, Sample 
preparation, Sample preservation, Chemical analy- 
sis, Acid rain, Acid streams. 


The National Stream Survey was conducted 
during the spring of 1986 as a synoptic chemical 
survey to characterize streams in the mid-Atlantic 
and southeastern regions of the United States 
which were thought to be potentially susceptible 
to acidic deposition. The survey included three 
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distinct parts: a Phase I survey of streams in the 
mid-Atlantic region; a Screening survey designed 
to assess the need for future Phase I studies in the 
United States; and an Episodes Pilot survey de- 
signed to provide a preliminary assessment of the 
frequency, duration, and characteristics of storm 
episodes in the mid-Atlantic states. This report 
pe the survey plenning, | Lear ‘ade 
it, personnel requirements, field operations, and 
iagtied sapeats 4F al Gaaw-canpeapem of te 
National Stream Survey. Because of the lar, 
scope and geographical area covered by y - 
survey, sampling regions were subdivided into four 
areas, each containing approximately the same 
number of streams. Samples were collected 
shipped at 4 C, and received within 24 hours by a 
central processing laboratory. Sampling was com- 
pleted on schedule, and 447 out of a total of 479 
streams were sampled. A detailed evaluation of 
episodes sampling is provided with 
future ture consideration. (Author's abstract) 


SANITARY LANDFILLS (AUG 86-SEP 88): CI- 
a FROM THE COMPENDEX DATA- 


field, VA. Technical Information Service, Spring- 
VA 

For primary bibliographic entry see Field SE. 
W89-10251 


HEAVY METALS IN DRINKING WATER: 
STANDARDS, SOURCE, AND EFFECTS (JAN 
716-SEP 88). CITATIONS FROM THE ENERGY 
DATA BASE. 

National Technical Information Service, Spring- 
field, VA. 

Available from the National Technical Information 
Service, Springfield, VA 22161, ass PB88-869730. 
Price codes: NOI in paper copy, NO1 in microfiche. 
October 1988. 147p. 


Descriptors: *Acid rain, *Drinking water, *Heavy 
metals, *Bibliographies, *Path of pollutants, 
*Water pollution effects, Toxicity, Lead, Water 
pollution sources, Pipes. 


This bibliography contains citations concerning the 


human blood samples are examined. The 

high blood levels of heavy pipes, lead paint, acid 
rain, wastewater treatment practices, and air A peu 
tion are some of the sources considered. This up- 
dated bibliography contains 256 of which 46 are 
new entries to the previous edition. (Author’s ab- 


stract) 
W89-10253 
RESTORATION 


INSTALLATION PROGRAM 
RECORDS 


SEARCH. 
Hazardous Materials Technical Center, Rockville, 
MD 


Available from the National Technical Information 
Service, pda. 19 VA 22161, as AD-A196 352. 
Price codes: A06 in paper copy, AOI in microfiche. 
January 1984. 126p, 13 fig, 7 tab, 8 ref, 12 append. 
Air National Guard Contract DLA900-82-C-4426. 


Descriptors: *Path of pollutants, *Water pollution 
sources, *Waste , Groundwater pollution, 
McEntire Air Force Base, Monitoring, Surveys. 


A September, 1983 McEntire ANG Base Records 
Search included a detailed review of pertinent 
installation records, contacts with 12 government 
organizations for documents relevant to the 
Records Search effort, and an on-site base visit 
conducted during September 19-22, 1983. Activi- 
ties conducted during the on-site base visit includ- 
ed interviews with 23 past and present base em- 
ployees, ground tours of base facilities, detailed 
search of base records, and meetings with person- 
nel from several South Carolina State agencies in 
Columbia, South Carolina. Various mechanisms 
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for disposal of the waste materials generated by 
on-site shops (the eve Machine, Structural 
Repair, and Welding the =~ shop; 
Flight Line and Base Flight Ss 
and Reclamation shop; the Paint Shop, and the 
Motor Pool) have existed in the past. Interviews 
with 23 previous and present base employees and a 
field ws resulted in the identification of 12 past 
disposal and/or spill sites at McEntire ANG Base. 
Of these 12 sites, 6 have been determined to have 
the potential for contaminant migration and, there- 
fore, have been further evaluated using the Air 
Force’s Hazard Assessment Rating "Methodology 
(HARM). However, no evidence of off-base envi- 
ronmental stress was observed, resulting from 
either past waste disposal practices or waste spill- 
age at cEntire ANG Sane No direct or indirect 
e of gro contamination was dis- 
covered. The identified waste disposal/spill sites 
are confined to a relatively small area of McEntire 
ANG Base and are generally aligned in directions 
nearly parallel to the anticipated direction of shal- 
low groundwater flow. Therefore, the probability 
is high that, if contamination from these sites has 
hos the shallow groundwater, the total land- 
surface area below which the Se: is con- 
taminated will be small. It is highly unlikely that 
any of the aforementioned base activities have 
resulted in contamination of any off-base ground- 
water supplies which are obtained from the deep 
aquifer. Rather than monitoring each of the six 
spill/disposal sites previously identified, only four 
monitoring locations requiring four wells each are 
initially recommended for monitoring. (Lantz- 


PTT) 
Wws9-10255 





STORM WATER MANAGEMENT MODEL, 
VERSION 4. PART A: USER’S MANUAL, 
Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

W. C. Huber, and R. E. Dickinson. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-236641. 
Price codes: A22 in paper copy, AO1 in microfiche. 
Report No. EPA/600/3- 88 /00ia, June 1988. 569p, 
65 fig, 60 tab, 294 ref, 10 append. EPA Contract 
CR-811607. 


Descriptors: *Urban hydrology, *Water pollution 
control, *Storm water, *Model studies, *Computer 
models, *Urban runoff, Management planning, 
Computer programs, Manuals, Simulation analysis, 
Mathematical models, Rain intensity, Flow pro- 
files, Drainage systems. 


The EPA Storm Water Management Model 
(SWMM) is a comprehensive mathematical model 
for simulation of urban runoff water quality and 
quantity in storm and combined sewer systems. All 
aspects of the urban hydrologic and quality cycles 
are simulated, including surface and subsurface 
runoff, transport through the drainage network, 
storage and treatment. Part A of this two volume 
report is an update of the user’s manuals issued in 
1971, 1975, and 1981. Part B is a user’s manual for 
EXTRAN, a flow routing model that can be used 
both as a block of the SMM package and as an 
independent model. The SWMM user’s manual 
provides detailed descriptions for program blocks 
for Runoff, Transport, Storage/Treatment, Com- 
bine, Statistics, Rain, Temp and Graph (part of the 
Executive Block). The manual presents a detailed 
discussion of input data and provides a demonstra- 
tion of seven example problems. (Lantz-PTT) 
W89-10257 


METEOROLOGICAL ASPECTS OF WET DEP- 
OSITION IN SOUTHERN FINLAND, 

Finnish Meteorological Inst., Helsinki. 

P. Bremer. 

Available from the National Technical Information 


Service, Springfield, VA 22161, as N88-26007. 
Price codes: A03 in paper copy, AOI in microfiche. 
1987. 46p, 13 fig, 2 tab, 27 ref. 


Descriptors: *Acid rain, *Meteorology, *Finland, 
Hydrogen ion concentration, Sulfates, Nitrates, 
Acidity, Rainfall, Chemical analysis, Snow, Pre- 
cipitation. 


A 7-month study is presented on variabilities in the 
concentrations of sulfate, nitrate, and H(+), and 
the pH precipitation collected at 3-hr intervals at 
Suomusjarvi, Finland, in 1982. The components 
displayed a similarity in temporal trend, especially 
between sulfate and nitrate, which had a correla- 
tion coefficient of 0.75. The SO4(2-)-S concentra- 
tion mean value was 1.0 mg/L and the precipita- 
- weighted mean 1.9 mg/L. For NO3(- hey the 

values were 0.5 mg/L and 0. Ay A 
e The pH range was between 3.66 and 6.70, 
median being 4.6. The most frequent H(+) values 
were betv 10 1/L and 30 micromol/L. 
The highest concentrations of sulfate and nitrate, 
and lowest pH values were associated with contin- 
uous rain; snow showers were the cleanest. The 
lowest concentrations were found in the smallest 
volumes of rain, but no general relationship be- 
tween concentration and rain volume was ob- 
served. Trajectories calculated for six rain events 
with enhanced concentrations originated from in- 
tense and extensive high pressure areas, which had 
dominated large of Central Europe for five to 
six days. Typi y, cold frontal rains brought in 
higher concentrations and lower pH than warm 
ones. There was an average decrease in sulfate 
between the first and the second sample in a frontal 
rain event, the mean ratio between these samples 
was 1.6. Between the second and the third sample 
an increase was found, the ratio now being 0.7. For 
nitrate the corresponding ratios were 1.7 and 0.8, 
-_ — = (Author’s abstract) 





FATE AND EFFECTS OF POLLUTANTS ON 
AQUATIC ORGANISMS AND ECOSYSTEMS. 
Environmental Research Lab., Athens, GA. 
Available from the National Technical 
Service, Springfield, VA 22161, as PB88-242615. 
Price codes: A06 in paper copy, AOI in microfiche. 
of USA-USSR Symposium, Athens, 
Georgia, October 19-21, 1987. Report No. EPA/ 
600/9-88/001, May 1988. 182p. Edited by Robert 
C. Ryans. 


Descriptors: *Toxicology, *Path of pollutants, 
*Pesticides, *Water pollution effects, *Fate of pol- 
lutants, *Aquatic environment, *Symposium, 
*Model studies, Ecosystems, Conferences, Agri- 
cultural runoff, Tributyltin, Social aspects, Eco- 
nomic aspects, Ammonium, Fish, Pesticides. 


The 14 papers in this proceedings present research 
by scientists and engineers of the USA and USSR 
in three projects under the Working Group on 
Cooperation in the Area of Water Pollution Pre- 
vention. The Working Group is a component of 
the USA-USSR Agreement on Cooperation in the 
Field of Environmental Protection. The reports 
discuss the modeling of: (1) runoff of substances 
from agricultural watersheds; (2) lacustrine sys- 
tems; (3) toxic pollutant risk to aquatic organisms; 
(4) tributyltin exposure. Social and economic as- 
pects of water quality management are examined 
and an integrated system for controlling water use 
and conservation is discussed. Effects of ammoni- 
um ions on mineral exchange in fish and ammonia 
distribution and excretion by fish are examined. 
The first use of a uniform toxicity test in both 
countries is described and a system for remote 
monitoring of ecosystems is presented. Pesticide 
exposure is examined through aquatic community 
studies and in studies of resistance mechanisms in 
carp and perch. Buffer capacities of freshwater 
ecosystems for metals is examined and the relation- 
ship of trace metal body burdens and gill damage 
in fish to surface water acidification form atmos- 
pheric deposition is explored. (See 10263 thru 
10276) (Author’s abstract 

W89-10262 


MATHEMATICAL MODELING OF RUNOFF 
OF SUBSTANCES FROM AGRICULTURAL 
WATERSHEDS INTO BODIES OF WATER, 
Vsesoyuznyi Nauchno-Issledovatel’skii Inst. Gi- 
drotekhniki i Melioratsii, Kharkov (USSR). 

L. M. Bondarenko, V. Z. Kolpar, and Y. M. Plis. 
IN: Fate and Effects of Pollutants on Aquatic 
Organisms and Ecosystems. Proceedings of USA- 
USSR Symposium, Athens, Georgia, October 19- 
21, 1987. Report No. EPA/600/9-88/001, May 


1988. p 35-49, 3 fig, 1 tab, 7 ref. 


Descriptors: *Nonpoint pollution sources, *Mathe- 

ical models, *Agricultural watersheds, *Agri 
cultural runoff, *Path of pollutants, *Water pollu- 
tion sources, Nutrients, Pesticides, Flow profiles, 
Runoff, Suspended solids, Computer programs, Al- 
gorithms. 


An approach to the creation of a mathematical 
model of the formation of surface runoff of storm 
waters, and the evacuation of substances from an 
agricultural watershed is discussed. Essentially, 
this approach consists of the following: (1) data of 
a topographic map of the watershed is used to 
construct a geometric model on the basis of which 
the routes of the runoff to a given contour (i.e., the 
left bank of a river or the edge of lake water) are 
determined; (2) the storm-water paths are used to 
calculate the runoff hydrograph and the concentra- 
tion of suspended matter, which in turn constitutes 
the starting data for calculating the evacuation of 
chemical substances into a body of water; and (3) 
the possible variety of runoff routes over the 
planes making up the geometric model of the wa- 
tershed is determined. The general ag of the 
software used for the bef consists of: (1) The 
steering ae (2) computational algorithms 
for constructing _—. relief model, finding 
the canal ane routes of storm waters along the planes 
of the relief model, and considering the relation- 
ships of water flows moving along different runoff 
paths; and (3) the computational algorithms for 
calculating the runoff hydrograph, concentration 
of suspended matter in the flow, and evacuation of 
nutrient elements and pesticides from the slope. 
The geometric-relief and runoff-path programs 
have the most complex software; they are stand- 
ardized therefore, and the user need not change 
them. As the mechanism of forniaiion of storm 
water runoff and evacuation of substances from the 
slope is studied, the hydrograph, suspended matter, 
nutrient, and pesticide programs can be improved 
without changing the relief and runoff software. 
(See also W89-10262) (Lantz-PTT) 
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RELATION OF TRACE METAL BODY BUR- 
DENS AND GILL DAMAGE IN FISH TO SUR- 
FACE WATER ACIDIFICATION FROM AT- 
MOSPHERIC DEPOSITION, 

Maine Univ. at Orono. Dept. of Zoology. 

For primary bibliographic entry see Field SC. 
W89-10271 


BUFFER CAPACITY OF FRESHWATER ECO- 
SYSTEMS FOR HEAVY METALS AND HY- 
DROBIOLOGICAL PARAMETERS DETER- 
MININ A 

Hydrochemical Inst., Rostov-na-Donu (USSR). 

A. M. Nikanorov, A. V. Zhulidov, N. A. Dubova, 
V. F. Gekov, and I. Y. Kamov. 

IN: Fate and Effects of Pollutants on Aquatic 
Organisms and Ecosystems. Proceedings of USA- 
USSR Symposium, Athens, Georgia, October 19- 
21, 1987. Report No. EPA/600/9-88/001, May 
1988. p 105-121, 4 fig, 1 tab, 60 ref. 


Descriptors: *Path of pollutants, *Water chemis- 
try, *Aquatic habitats, *Fate of pollutants, *Bioac- 
cumulation, *Ecosystems, *Heavy metals, Bio- 
mass, Copper, Rivers, Cadmium, Zinc, Bottom 
sediments, Seasonal variation, Excretion, Phyto- 
plankton, Absorption, Hydrogen ion concentra- 
tion. 


Relationships between seasonal and yearly dynam- 
ics of phytoplankton biomass with the background 
concentration of copper in the Usman River are 
examined. Quantification of the relationship be- 
tween dissolved copper concentration and phyto- 
plankton biomass is realized by processing the re- 
sults of natural investigations with mathematical 
statistics. These statistics indicated that the —e 
of chemical elements in 
directly related to the general value of h rere 
biomass and its seasonal dynamics within an eco- 
system. The relationship between variation in bio- 
mass and season of the year for phytoplankton is 
also true for zooplankton and periphyton, and may 








be considered as general for all hydrobiota. Hydro- 
biotic influence upon ystem c - 
cal composition is related to the intensity of metab- 
olism. In most cases, the metabolic rate in animals 
increases but its intensity decreases if their weight 
is increasing. In characterizing hydrobiological pa- 
rameters determining buffer capacity of freshwater 
ecosystems for heavy metals, the most important 
fact that should be taken into account is that the 
action of the given group of parameters is directed 
mainly to partial excretion of metals introduced to 
ecosystem from the biogeochemical cycle, by way 
of their burial in bottom sediments in the process 
of sedimentogenesis. At present, there is no unam- 
biguous information on the kinetics of these proc- 
esses. However, in the process of cultivation of 
blue-green Chorococcus paris in water with a con- 
centration of heavy metals (Cd, Cu, Zn) from 2 
ppm, up to 90% of the total quantity of metals was 
sorbed by the cells within 1 minute and fixation 
was practically complete in 10 minutes. In this 
case, absorptivity of the cell at pH 7 was 53, 120, 
and 65 mg/g dry weight for cadmium, copper, and 
zinc, respectively. (See also W89-10262) (Lantz- 


PTT) 
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ASSESSMENT OF RISKS OF TOXIC POLLUT- 
ANTS TO AQUATIC ORGANISMS AND ECO- 
SYSTEMS USING A SEQUENTIAL MODEL- 
ING APPROACH, 

Butler Univ., Indianapolis, IN. Holcomb Research 
Inst. 

For primary bibliographic entry see Field 5C. 
W89-10275 


AEROSOL NITRATE AND SULFATE: MEAS- 
UREMENTS 


LERS, 
Argonne National Lab., IL. Chemical Technology 
Div. 


For primary bibliographic entry see Field 7B. 
W89-10279 


HYDROLOGICAL, GEOCHEMICAL, 
OLOGICAL CHARACTERIZATION OF KES- 
TERSON RESERVOIR. ANNUAL REPORT: 
— 1, 1986 THROUGH SEPTEMBER 30, 
1 

California Univ., Berkeley. Earth Sciences Div. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-008424. 
Price codes: A06 in paper copy, AO1 in microfiche. 
Report No. LBL--24250, December 1987. 174p, 64 
fig, 24 tab, 80 ref. DOE Contract DE-AC03- 
76SFO00098. 


Descriptors: *California, *Kesterson Reservoir, 
*Ecological effects, *Path of pollutants, *Seleni- 
um, Food chain, Monitoring, Groundwater pollu- 
tion, Aquifers, Wells, Reservoirs. 


Over the past two years, scientists and engineers 
have investigated the effects of selenium (Se) con- 
tamination at Kesterson Reservoir, California. Se- 
lenium was present in the food chain item at levels 
potentially toxic to birds by 1983. Although Se 
concentrations have decreased in food chain items 
since drainage water inflow to the Reservoir 
ceased in 1986, Se concentrations remain unaccept- 
ably high. Degradation of local groundwater re- 
sources, both from Se contamination and accumu- 
lation of salts in near surface soils is also of con- 
cern. From 1981 to 1986, an estimated 5000 to 8000 
acre-ft/yr of agricultural drainage water was dis- 
charged into Kesterson Reservoir, with an average 
Se concentration of 300 ppb and a concentration of 
total dissolved solids (TDS) of approximately 
10,000 parts/million (ppm). An estimated 50% of 
the drainage water seeped into the underlying aq- 
uifer. The rest evaporated, primarily during the 
hot summer months, concentrating salts and Se in 
the surface waters and sediments. Ongoing and 
extensive groundwater sampling from numerous 
monitoring wells has demonstrated that for the 
most part, even though 50% of the drainage water 
seeped into the underlying groundwater aquifer, Se 
concentrations remain below 5 ppb in the shallow 
groundwater. However, there are several excep- 
tions, mostly in the southern part of the Reservoir, 
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where many wells located on the berms surround- 
ing two of the ponds had Se concentrations in 
excess of 10 ppb. An extensive program of field 
sampling demonstrated that the monitoring wells 
with elevated Se concentrations were also oxidiz- 
ing and contained elevated concentrations of ni- 
trate-nitrogen. Conversely, high concentrations of 
aqueous were nearly always absent under 
chemically reducing or low-nitrate conditions. 
Weekly monitoring of surface water concentra- 
tions since July of 1986 show that the Se concen- 
trations in four of the ponds have fallen from over 
400 ppb down to an average value of 5 (the 
target clean up goal). The ephemeral pools located 
in the northern ponds, where no water was aj 
plied, had concentrations my from 40 to 2, 
ppb, with an average value of 373 ppb. The low 
concentrations observed in the flooded ponds, in 
comparison to the high concentrations observed in 
the ephemeral pools, indicates that surface water 
concentrations can be kept below 5 ppb by perma- 
nently flooding the Reservoir with Se-free water. 
(Lantz-' 

W89-10281 


INSTALLATION RESTORATION PROGRAM 
PHASE _ II--CONFIRMATION/QUANTIFICA- 
TION, STAGE 1: MCENTIRE AIR NATIONAL 
GUARD BASE. 

ya Applications International Corp., McLean, 


Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A195 524, 
rice codes: A23 in paper copy: AO1 in microfiche. 
une 1986. Final Report, June 1986. 306p, 58 fig, 
344 tab, 12 append. 


Descriptors: *Path of pollutants, *McEntire Air 
National Guard Base, *Pollutant identification, Or- 
ganic compounds, Volatile organic compounds, 
Arsenic, Trace metals, Oil pollution, horus 
compounds, Nitrates, Groundwater pollution, 
Sediment contamination. 


Seven sites were investigated for contamination at 
McEntire ANGB during the Installation Restora- 
tion Program (IRP) Phase II Stage 1. Sites exam- 
ined included to fire training areas, a sanitary land- 
fill, a liquid waste storage area, an oil dump site, a 
C-141 spill trench, an unofficial dump site, and a 
drainage pond/swamp area. The Stage | field in- 
vestigation involved the installation of 23 ground- 
water monitoring wells and the collection of nu- 
merous soil, sediment, surface water, and ground- 
water samples. Samples were analyzed for volatile 
organic compounds, total organic halogens, total 
organic carbon, arsenic and trace oil and 
grease, total phosphorus, and nitrates. Field meas- 
urements of pH, specific conductance, and temper- 
ature were also made. Quality Assurance/Quality 
Control sampling and analysis, both in the field and 
in the laboratory, were integral parts of this effort. 
Elevated levels for contaminants were identified at 
5 of the sites investigated. Contaminants were ele- 
vated in groundwater at 4 of the 6 sites where 
groundwater was examined. Elevated contaminant 
levels in soil and sediment samples were found at 4 
of the 6 sites where these media were sampled. 
Two sites were without contamination in the 
media investigated. Elevated contaminant levels 
were found but not confirmed at the base water 
supply well W-1. (Lantz-PTT) 
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SULFUR DIOXIDE--HYDROGEN PEROXIDE 


TION, 
Brookhaven National Lab., Upton, NY. Environ- 
mental Chemistry Div. 
S. E. Schwartz, and P. H. Daum. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-006352. 
Price codes: A03 in paper copy, A01 in microfiche. 
Report No. BNL--40755, January 1988. 9p, 6 fig, 
29 ref. DOE Contract DE-AC02-76CH00016. 


Descriptors: *Water pollution sources, *Sulfur di- 
oxide, *Acid rain, *Oxidation, *Hydrogen perox- 
ide, Air pollution, Clouds, Path of pollutants. 


In-cloud oxidation by H2O02 is a major route for 
conversion of atmospheric SO2 to sulfate, as indi- 
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cated by kinetic calculations for representative 
H202 concentrations and supported by the obser- 
vation of mutual exclusively of gaseous SO2 and 
aqueous H202 in non-precipitating liquid-water 
stratiform clouds, which generally persist suffi- 
ciently for reaction to proceed to completion. 
Measurements reported here indicate that aqueous 
S(IV) and H2O2 are also mutually exclusive in 
surface precipitation samples, but that SO2 and 
aqueous H202 often coexist in precipitating 
clouds. Gaseous SO2 and H202 are also common- 
ly simultaneously present in clear air, in the mixed 
layer either species maybe in excess, but H202 
tends to be in substantial excess above the mixed 
layer, at least in summer. H202 present with SO2 
in precipitating clouds is attributed to material 
dissolved in falling hydrometeors which has not 
had time to react with SO2. This is supported by 
model calculations evaluating the characteristic 
time and distance for reaction of aqueous H2O2 in 
droplets falling through an SO2-containing layer. 
(Author’s abstract) 
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CHEMICAL INTERACTIONS AMONG 
CHLOROHYDROCARBON 

FOUND IN WASTEWATER EFFLUENTS, 
Health Effects Research Lab., Cincinnati, OH. 
Toxicology and Microbiology Div. 

B. A. Merrick, J. A. Stober, and L. W. Condie. — 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-230456. 
Price codes: A03 in paper copy, AO! in microfiche. 
Report No. EPA/600/D-88/150, August 1988. 
18p, 2 fig, 4 tab, 19 ref. 


Descriptors: *Toxicity, *Chemical interactions, 
*Path of pollutants, *Chlorinated hydrocarbons, 
*Wastewater, *Water poll ion effects, Tissue 
analysis, Carbon tetrachlori.s, Drinking water, 
Chloroform. 


Various chlorohydrocarbons found in industrial 
waste effluents, including chloroform (CHC13) and 
carbon tetrachloride (CCI4), can eventually con- 
taminate public drinking water supplies. Water 
contaminants are individually regulated according 
to their toxicity but occur in the environment as 
mixtures. Different chlorohydrocarbons often 
affect the same organ systems, particularly the 
liver and kidney. The present study was designed 
to evaluate the interaction between orally adminis- 
tered CHC13 and CCl4 at hepatic and renal toxic 
threshold doses in male, Sprague Dawley rats. 
CHCI3 was administered by oral gavage once 
daily for 3 days prior to sacrifice at 0, 0.1, 0.5 and 
1.0 millimole/kg/d (mm/kg/d) by itself or in com- 
bination with CCL4 at 0.1, 0.5 and 1.0 mmole/kg 
(administered by oral gavage 16 hr prior to sacri- 
fice). The 4 x 4 block design included 10 rats/ 
group for a total of 160 rats. Clinical chemistry 
determinations and histopathology evaluations of 
liver and kidney were made. The severity and 
frequency of hepatocellular damage increased in a 
dose-related manner with CCi4 and to a lesser 
extent with CHCI3 when they were 

individually. Renal damage was most evident in 
the highest CHCI3 dose group. Histopathology 
and serum enzyme data indicated that hepatotoxi- 
city was greater than additive when CCl4 and 
CHCI3 were given in combination. (Author’s ab- 
stract) 

W89-10289 


STUDY OF GROUNDWATER COLLOIDS AND 
THEIR ABILITY TO TRANSPORT RADIONU- 
CLIDES, 


Ytkemiska Inst., Stockholm (Sweden). 
For primary bibliographic entry see Field 7B. 
W89-10291 


CONTAMINATION OF TWO DIMENSIONAL 
AQUIFERS BY POLLUTANTS, 

International Centre for Theoretical Physics, Tri- 
este (Italy). 

For primary bibliographic entry see Field 7B. 
W89-10292 
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PREDICTED IMPACTS TO THE GROUND- 
WATER AND COLUMBIA RIVER FROM AM- 
MONIATED WATER DISCHARGES TO THE 
216-A-36B CRIB, 

Battelle Pacific Northwest Labs., Richland, WA. 
J. L. Buelt, W. Conbere, M. D. Freshley, R. J. 
Hicks, and W. L. Kuhn. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-008073. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. PNL--6463, March 1988. 72p, 13 fig, 
21 tab, 37 ref, 3 append. DOE Contract DE-AC06- 
76RLO 1830. 


Descriptors: *Groundwater pollution, *Ammonia, 
*Columbia River, *Water pollution, Flow profiles, 
Path of pollutants. 


The impact that past and potential future dis- 
charges of ammoniated water to the 216-A-36B 
crib, on groundwater and river concentrations of 
hazardous chemical constituents, was assessed. 
Until August 1987, the 216-A-36B crib, located in 
the 200-East Area of the Hanford Site, accepted 
ammoniated water discharges. As a result of fuel 
declading operations, material balance calculations 
indicate that NH40H has been discharged to the 
216-A-36B crib in amounts that exceed reportable 
quantities under the Comprehensive Environmen- 
tal Response, Compensation and Liability Act of 
1980. Although flow to the crib is relatively con- 
stant, the estimated NH4OH discharge varies from 
negligible to a maximum of 10,000 g-moles/h. Be- 
cause these discharges are intermittent, the concen- 
tration delivered to the groundwater is a function 
of soil sorption, microbiological conversion rates 
of NH4(+-) to NO2(-) and NO3(-), and groundwat- 
er dispersion. Results show maximum and realistic 
estimates of NH4(+-), NO2(-) and NO3(-) concen- 
trations in the groundwater. Because this study 
shows NH4(+) conversions to NO2(-) and NO3(-) 
to be rapid and complete, predicted concentrations 
of NO3(-) in the groundwater caused by NH4(+) 
discharges to the crib are noticeable. The calculat- 
ed groundwater concentrations beneath the crib 
would be 430 mg/L NO3(-) under maximum 
yearly average operations and 320 mg/L under 
conditions representing past operations during 
fiscal years 1984 through 1987. These predicted 
concentrations compare favorably with measured 
groundwater NO3(-) concentrations in the vicinity 
of the crib. The authors therefore conclude that 
ammoniated water discharges to the 216-A-36B 
crib have a significant effect on observed NO3(-) 
concentrations in the groundwater by microbiolo- 
gical conversion of NH4(+) to NO3(-). (Lantz- 


PTT) 
W89-10297 


SENSITIVITY STUDIES FROM TWO SCAV- 
ENGING MODELS, 

Battelle Pacific Northwest Labs., Richland, WA. 
nS genni bibliographic entry see Field 7B. 


ACID PRECIPITATION. 

National Technical Information Service, Spring- 
field, VA. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-007987. 
Price codes: A04 in paper cop y, AOI i in microfiche. 
Report No. DOE/APC--88/1 ne '(1988). 56p. Edited 
by Polly S. Blackburn. 


Descriptors: *Acid rain, *Precipitation, *Bibliogra- 
phies, Water pollution effects, Environmental ef- 
fects, Social aspects, Economic aspects, Ecological 
effects, Monitoring. 


Acid Precipitation (APC) announces on a monthly 
basis the current worldwide information on acid 
precipitation and closely related subjects, including 
wet and dry deposition, long-range transport, envi- 
ronmental effects, modeling, and socioeconomic 
factors. This publication contains the abstracts of 
Department of Energy reports, journal articles, 
conference papers, patents, theses, and mono- 
graphs added to the Energy Data Base (EDB) 
during the past month. Also included is U.S. infor- 
mation obtained through acquisition programs or 
interagency agreements and international informa- 


tion obtained through the International Energy 
Agency’s Energy Technology Data Exchange or 
government-to-government agreements. Informa- 
tion on the following subjects is included within 
the scope of this publication, but all subjects may 
not appear in each issue: pollution sources, envi- 
ronmental effects (atmospheric, aquatic and terres- 
trial), cultural and economic effects, biological ef- 
fects (man and other organisms), monitoring tech- 
nology (atmospheric, aquatic and terrestrial), and 
abatement and control strategies (domestic and 
foreign). (Lantz-PTT) 
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MAP3S NETWORK DATA AND QUALITY 
CONTROL SUMMARY FOR 1985, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 2B. 
W89-10300 


INVESTIGATION OF VOLATILE ORGANIC 
CHEMICAL CONTAMINATION IN GROUND- 
WATER NEAR ROCKTON, ILLINOIS, 

Illinois State Environmental Protection Agency, 
Springfield. Div. of Land Pollution Control. 

S. Otto, G. Michaud, and J. Morse. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-239959. 
Price codes: A04 in paper copy, AOI in microfiche. 
March 1988. 70p, 6 fig, 1 tab, 11 ref, 5 append. 


Descriptors: *Illinois, *Groundwater pollution, 
*Water pollution sources, Volatile organic com- 
pounds, Chlorinated hydrocarbons, Dichloroethy- 
lene, Trichloroethylene, Trichloroethane, Illinois, 
Pollutant identification, Groundwater pollution. 


The Illinois Environmental Protection Agency 
(IEPA) is conducting a special study of ground- 
water in the vicinity of the Blackhawk Subdivision 
north of Rockton as part of a broader study of 
groundwater contamination in Winnebago County. 
The purpose of this special study is to identify the 
extent and source of groundwater contamination 
affecting private drinking water wells. Private well 
sampling conducted by the IEPA confirms the 
presence of volatile organic chemicals (VOC’s) in 
seventeen private drinking water wells. Proposed 
drinking water standards have been violated at 
three of these wells. Two wells exceeded standards 
for tetrachloroethylene and for trans 1,2-dichlor- 
oethylene. Two of these wells also exceeded estab- 
lished standards for 1,1,1-trichloroethane, 1,1-dich- 
loroethylene and trichloroethylene. Concurrently, 
IEPA identified four potential sources of contami- 
nation in the immediate vicinity of the Blackhawk 
Subdivision. Three of these suspected sources, are 
downgradient of the contaminated wells, and nei- 
ther use hazardous substances that were detected 
in monitoring wells and drinking water wells nor 
use the two chemicals of most concern, tetrachlor- 
oethylene and 1,1-dichloroethylene. One company 
is located upgradient of the effected drinking water 
wells and has handled or disposed of VOCs found 
in drinking water wells. These same chemicals 
have also appeared in three monitoring wells on its 
property. The IEPA monitoring well upgradient 
showed no contamination. All of the evidence 
gathered to date indicates this corporation’s prop- 
erty as the primary and perhaps sole source of 
VOC contamination found in residential wells. 
(Lantz- 
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NATURAL OIL SEEPS IN THE ALASKAN 
MARINE ENVIRO 


INMENT, 
National Ocean Service, Anchorage, AK. Ocean 
Assessments Div. 
P. R. Becker, and C.-A. Manen. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-235965. 
Price codes: A06 in paper copy, AO1 in microfiche. 
a Report, May 1988. 114p, 33 fig, 10 tab, 154 
ref. 


Descriptors: *Water pollution sources, *Alaska, 
*Water pollution effects, *Marine environment, 
*Oil pollution, *Oil seeps, Ecological effects, Envi- 
ronmental effects, Gulf of Alaska, Benthic environ- 
ment, Arctic zone. 


Marine and coastal oil seeps in Alaska and the 
effects of chronic oil pollution on Arctic marine 
biotic communities and ecological processes, are 
discussed. Of 29 oil seepage areas reported along 
the Alaskan coast, 14 have been confirmed as 
containing actual oil seeps. Large areas of coastal 
seepage have been identified in the central Gulf of 
Alaska and Arctic regions. When compared to 
known seepage rates on the California coast, the 
amount of oil entering the Alaska marine environ- 
ment from known coastal seeps is probably rather 
small. Also, the organic pire hal of the benthic 
communities demonstrated at California seeps 
might not be as evident at Arctic seeps because of 
slower rate of oil degradation in the latter. Oil 
released in the Arctic would impact the pelagic, 
intertidal, benthic and under-ice habitats. The 
under-ice habitat is the most acutely vulnerable. 
The potential exists for oil to interact with the 
components of this community for a length of time 
sufficient to lose that portion of the total annual 
productivity contributed by this community. The 
pelagic environment is the least vulnerable. The 
increased persistence of the oil and the long gen- 
eration times of many species of Arctic zooplank- 
ton will contribute to an increased impact, as com- 
pared to more temperate waters, but the similari- 
ties in the distributions of temperate and Arctic 
species indicate that the impact would not be sig- 
nificant. The impoverishment of high latitude in- 
tertidal zones would alleviate the impact of oil on 
these areas. The benthic habitat exhibits the poten- 
tial for chronic, sublethal effects. These effects 
would be expressed as alterations in populations or 
communities as the result of organic enrichment, 
reduced fecundity or altered behaviors. Within any 
given environment, factors such as the structure of 
the hydrocarbons an the feeding strategy of the 
organisms and their capacity to metabolize hydro- 
carbons will significantly influence the uptake, ac- 
cumulation and total exposure of the organisms to 
oil and be reflected in the sensitivity of the orga- 
nisms. (Lantz-PTT) 
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STABILITY AND MOBILITY OF MUTAGENIC 
ACTIVITY FROM WASTEWATER AND 

SLUDGE IN AGRICULTURAL SOILS 

Texas Agricultural Experiment Station, College 

Station. 

For primary bibliographic entry see Field SC. 
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U.S. GEOLOGICAL SURVEY PROGRAM ON 
TOXIC WASTE--GROUND-WATER CONTAMI- 
NATION: PROCEEDINGS OF THE THIRD 
TECHNICAL MEETING, PENSACOLA, FLORI- 
DA, MARCH 23-27, 1987 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Open File Report 87-109. 
1987. 167p. Edited by Bernard J. Franks. 


Descriptors: *Wastewater pollution, *Groundwat- 
er pollution, *Hazardous wastes, *Water pollution 
sources, Technology transfer, Oil spills, Path of 
pollutants, Solute transport, Geological Survey, 
Meetings, Cresote, Crude oil, Sewage, Pollutant 
identification, Bibliographies. 


The proceedings of the third technical meeting of 
the U.S. Geological Survey’s Toxic Waste-- 
Ground-Water Contamination Program (USGS 
TW-GWCP) make up this report. The strategy 
employed since the beginning of the program has 
been to provide an opportunity for researchers 
from a variety of scientific disciplines to work at 
field sites where groundwater contamination exist- 
ed: the infiltration of sewage-treatment effluent on 
Cape Cod, Massachusetts; a crude-oil pipeline 
break near Bemidji, Minnesota, and the infiltration 
of creosote/pentachlorophenol through waste-dis- 
posal ponds near Pensacola, Florida. Another part 
of the program was an experiment in interdiscipli- 
nary cooperation among scientists representing the 
USGS (Water Resources and Geologic Divisions) 
and scientists representing universities. At the Pen- 
sacola meeting, contributions from USGS scien- 
tists, those from other Federal agencies, and from 
university scientists are presented. Papers focus on 





five major topics: movement and fate of creosote 
waste in groundwater near an abandoned wood- 
preserving tm in Pensacola, Florida; fate and 
transport o! taminants in sewage-contaminated 
groundwater on Cape Cod, Massachusetts; move- 
ment and fate of crude oil contaminants in the 
subsurface environment at Bemidji, Minnesota; ad- 
ditional TW-GCP research (various sites in the 
United States); and research methods and tech- 
niques of the TW-GWCP. In addition, bibliogra- 
phies are provided of the TW-GWCP and of 
USGS reports on subsurface injection of liquid 
waste in Florida. (See W89-10314 thru W89-10356) 
(Rochester-PTT) 
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MOVEMENT AND FATE OF CREOSOTE 
WASTE IN GROUND WATER NEAR AN 
ABANDONED WOOD-PRESERVING PLANT 
NEAR PENSACOLA, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

B. J. Franks. 

IN: U.S. Geological Survey Program on Toxic 
Waste--Ground-Water Contamination: 

ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and Open File Report Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p A-3-A9, 2 fig, 18 ref. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, *Florida, *Groundwater pollution, *Industri- 
al wastes, *Creosote, *Wood wastes, Demonstra- 
tion watersheds, Aquifer characteristics. 


Because of the widespread distribution of creosote 
in the environment, an abandoned wood-treatment 
plant in Pensacola, Florida, was selected by the 
U.S. Geological Survey Office of Hazardous 
Waste Hydrology as one of three national research 
demonstration areas to increase understanding of 
hydrologic processes affecting the distributions of 
contaminants in ground water. The site was select- 
ed because of its long, uninterrupted history (1902- 
81) of discharging wastewaters to unlined surface 
impoundments, availability of a preliminary data 
base, and the high probability of useful technology 
transfer from an investigation of the fate of organic 
compounds associated with wood-preserving 
wastewaters in the subsurface environment. 
During the first field phase (1983-84), more than 40 
wells were installed at 9 different sites, hydrogeo- 
logic data were collected, and innovative tech- 
niques of sampling ground water for hazardous 
organic compounds were developed. Results of 
this earlier work highlighted the heterogeneity of 
the surficial aquifer and the seemingly unpredict- 
able nature of the distribution of organic contami- 
nants in the subsurface. Therefore, an additional 40 
wells were constructed at 18 new sites. Hydrogeo- 
logic data have been evaluated using a three-di- 
mensional digital simulation of ground-water flow. 
A hypothesis relating the occurrence of iron-rich 
smectite in these sediments to interactions of the 
native clay mineral with organic contaminants was 
proposed and data collected relating to the interac- 
tions between organic contaminants and clay min- 
erals. Dissolved inorganic species have been char- 
acterized. Interactions of the organic plume with 
the aquifer have been shown to be related to the 
distribution of an anaerobic zone and associated 
geochemistry within that zone. Variations of up to 
30% were observed in target organic compound 
concentrations, even using carefully controlled 
sampling and analytical techniques. Evidence has 
been found of anaerobic degradation of phenolic 
compounds, including delineation of a ‘bioreactor 
zone’ in the surficial aquifer near the contaminant 
source. Bioaccumulation of organic contaminants 
in molluscs in Penscola Bay and effects of contami- 
nants on estuarine community species diversity are 
under investigation. (See also W89-10313) (Roch- 
ester- 
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Clay minerals in surficial sediments on the western 
shore of Pensacola Bay, Pensacola, Florida, were 
investigated in association with a waste plume 
from an abandoned creosote plant. Major chemical 
characteristics of the aqueous phase of the waste 
plume include mild acidity (pH approx 5-6), high 
concentrations of dissolved iron (commonly 3-10 
mg/L, up to 40 mg/L); low oxidation-reduction 
potential (a methane, ammonia, and H2S-bearing 
system); and moderate concentrations of dissolved 
silica (20 mg/L common). Kaolinite, with lesser 
amounts of dioctahedral aluminous smectites, char- 
acterize many sand samples and smectite coexisting 
with less kaolinite dominates most mud units. The 
<2-micrometer insoluble fractions of sediment 
from within the plume contain 6-9 weight a 
Fe203, whereas those from uncontaminated sedi 
ments contain less than <3% Fe203. X-ray 
powder diffractometer traces of randomly mount- 
ed samples of clay-size fractions from within the 
plume show pronounced asymmetry of the diocta- 
hedral (060) reflection at approximately 1.5 A 
toward lower Bragg angles with a shoulder or 
discrete broad second peak occurring at 1.52 A. 
These features are interpreted as the occurrence of 
nontronite (a smectite in which ferric iron instead 
of aluminum occupies the octahedral sites), or 
more aw nontronitic aluminous smectite in the 
C= the nontronitic 
ie pyrite-bearing grain 
csaiian aus ie dee dite ace iat ene ea te 
the aquifer sands, as well as in the intercalated mud 
units. Nontronite has been synthesized from gels in 
lsboratory experiments of only several days dura- 
tion at room temperature in reducing conditions in 
mildly alkaline (pH 7-9) solutions containing 4 mg/ 
I'Fe and 20 mg/l SiO2 These chemical 


i system the 
lume. (See al W89-10313) (Rochester-PTT) 
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Sources Of Pollution—Group 5B 


Creosote contaminants in a surficial sand aquifer 
result in two distinct phases in the subsurface: (1) a 
denser-than-water hydrocarbon phase that moves 
vertically d perpendicular to 
the groundwater flow and (2) an organic-rich 
aqueous phase. A study of a Pensacola, Florida, 
research site aimed to accomplish three objectives: 
(1) simulate the subsurface environment using labo- 
ratory microcosms to find out which compounds 
(2) deter- 

in the 

uifer sediments; and (3) compare the results of 
ibavetney qual observations of 





formations to field 
can af cae coe dais eae 
tion of major Keg ny 


ble, the anipunenaiion enmgern 
isoquinoline, 2(1H)-quino 


second, p! i 

phenol, 5(1H)-quinolinone, and 1(2H)-isoquinolin- 
one. Acetic acid is the major intermediate com- 
pound in the conversion of the biodegradable com- 
pounds in the aqueous fraction. The process is very 
similar to that occurring in conventional anaerobic 


during downgradient movement in the aquifer can 

be attributed to microbial anoxic 

conditions, high concentrations of dissolved meth- 

ane, and the increased numbers of 

bacteria suggest that methanogenic 

bay ——— This observation was confirmed 
the laboratory digestors. (See ant W89-10313) 

(Rochester- PTT) 
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In 1983, a sewage plume on Cape Cod, Massachu- 
setts, was chosen by the U.S. Geological Survey’s 
Toxic Waste--Ground-Water Contamination Pro- 
gram for studies of contaminant transport and at- 
tenuation in aquifers. The site was chosen because 
pa a ASF hintory of contamination, its + sor sear 
le hydrogeologic setting, and its similarity to 
pe contamination sites nationwide. Since 1936, 
infiltration beds at the site have been used to 
dispose of sewage that has undergone secondary 
treatment. For most of its history, the flow from 
the plant has averaged 1.1 million L/day. The 
effluent contains about 170 mg/L dissolved solids, 
which is four times greater than the dissolved- 
solids content of the native groundwater. The 
treated sewage recharges a glacial-outwash aquifer 
that is composed of 30 to 40 m of stratified sand 
and gravel and is underlain by silty sand and till. In 
1979, the plume was 20-25 m thick, 750-1100 m 
wide, and more than 3500 m long. About 6-15 m of 
uncontaminated water from areal recharge 
overlay the plume. Initial study showed that con- 
taminants in the plume were with the 
groundwater, were altered by chemical reactions, 
wos bab cummed Gan cegdiibe os Geant exten. aw 
terial populations near the infiltration beds were 
million/tal, but 1000 m from the beds had 
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creased to 250,000/ml. These numbers seemed to 
correlate with availability of degradable organic 
compounds (dissolved organic carbon decreased 
from 12 mg/L to less than 2 mg/L over the same 
distance). Volatile organic compounds were found 
in the plume in 1983. ee gy of these toxic 
compounds were greater micro; in 
° ane from 500 to 2600 m from 7 og rh 
beds, which suggested that they are mobile and not 
readily degraded in this aquifer. Trichloroethene, 
tetrachlorethene, and dichlorobenzene had trav- 
eled farther than nonylphenol, in accord with esti- 
mated retardation rates based on the hydrophobi- 
city of the compounds. Data gaps existing at 
present include lack of knowledge of the history of 
the chemical x uality of the treated sewage and 
inadequate methods for measuring rates of disper- 
sion and reactions within the aquifer. (See also 
W89-10313) (Rochester-PTT) 
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SAND AND GRAVEL: OBJECTIVE, 
PROACH, AND OVERVIEW OF TRACER 
MOVEMENT, 


Geological Survey, Boston, MA. 

D. R. LeBlanc, S. P. Garabedian, W. W. Wood, K. 
M. Hess, and R. D. Quadri. 

IN: U.S. Geological Survey Program on Toxic 
Waste--Ground-Water Contamination: Proceed- 
ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and Open File Report Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p B-9-B-12, 10 ref. 
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A natural-gradient tracer test is being conducted at 
a site on Cape Cod, Massachusetts, to study disper- 
sive transport and chemical processes in a hetero- 
geneous aquifer. This test was designed to test the 
relationship between field-scale dispersion and aq- 
uifer heterogeneity developed by Gelhar and 
Axness. The test is being conducted in an aban- 
doned gravel pit. The aquifer at the test site is 
composed of stratified sand and gravel outwash of 
glacial origin more than 30 m thick. The hydraulic 
conductivity is about 0.13 cm/s and effective po- 
rosity is about 0.38. The tracer test began on July 
18, 1985, with the injection of a pulse of tracers 
into the aquifer. The injected solution contained 
four tracers dissolved in 7.6 cu m of water: 4900 g 
of bromide as lithium bromide, 380 g of fluoride as 
lithium fluoride, and 610 g of molybdenum as 
lithium molybdate (total lithium 595 g). The tracer 
cloud has been monitored for 17 mo. Water sam- 
ples are collected about once a month from an 
array of multilevel sampling devices. Each device 
consists of 15 sampling ports spaced 25 to 76 cm 
apart vertically. There are 640 sampling devices 
arranged in 71 rows extending about 300 m down- 
gradient from the injection wells. The observed 
rate and direction of movement of the conservative 
tracer, bromide, match that predicted from the 
water-table gradient and aquifer properties. The 
tracer cloud is asymmetrical along its longitudinal 
axis and exhibits two zones of elevated bromide 
concentration. One zone of high concentration is 
near the water table and ahead of a second, lower 
zone. The lithium cloud has followed a similar 
trajectory to the bromide cloud, but its average 
rate of movement of 0.3 m/day is about 0.1 m/day 
slower than the bromide cloud. Laboratory calcu- 
lation of the retardation coefficient for lithium 
based on tests of sediments for the site give a value 
of 1.6, which is consistent with observed retarda- 
tion of the lithium cloud. (See also W89-10313) 
(Rochester- 
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A large-scale, natural-gradient tracer test has been 
in progress for more than 17 mo as part of the U.S. 
Geological Survey’s toxic waste study at Otis Air 
Force Base on Cape Cod, Massachusetts. The test 
is designed to examine chemical and physical proc- 
esses, particularly dispersion, that affect solutes 
during transport in sand-and-gravel aquifers. Dis- 
persive flux, the spread of solutes around a mean 
position, in aquifers has often been assumed to 
equal the concentration gradient multiplied by the 
solute velocity and dispersivity, which is assumed 
to be a constant property of a porous medium. This 
relationship is analogous to Fick’s law and is often 
referred to as Fickian dispersion. Recent theoreti- 
cal studies support the experimental observation 
that dispersivity is scale dependent and that there is 
a significant period in which the spreading of 
solutes cannot be described using the Fickian anal- 
ogy. These studies also indicate that an asymptotic 
value of dispersivity should be reached after some 
time. The objective of the present dispersion stud- 
ies is to test these theories by measuring the rates 
that solutes spread in glacial outwash and relate 
these rates to statistical characteristics of the hy- 
draulic conductivity distribution. Major conclu- 
sions from moments analysis of the results of the 
Cape Cod tracer test are: (1) longitudinal mixing 
was the dominant dispersion process, which 
reached a Fickian limit after 40 m; (2) transvers 
horizontal and vertical dispersion were relatively 
small; and (3) the horizontal displacement of the 
solute cloud was predicted accurately using esti- 
mates of hydraulic conductivity, porosity, and 
measured hydraulic gradient. Results of the Cape 
Cod test show that, —— solute concentrations 
are highly variable and difficult to predict on the 
small scale, average characteristics (i.e., moments) 
can be predicted. It is likely that this result will be 
valid for other aquifers where the heterogeneity of 
materials is regular. (See also W89-10313) (Roches- 


ter-PTT) 
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A large-scale, natural-gradient tracer test has been 
in progress for more than 17 mo as part of the U.S. 
Geological Survey’s toxic waste study at Otis Air 
Force Base on Cape Cod, Massachusetts. Prelimi- 
nary results are presented concerning two goals 
related to this tracer test: (1) to study the geo- 
chemical mechanisms responsible for adsorption 
and desorption of the solute; and (2) to model the 
transport and reaction of the solute in laboratory 
and field experiments. Batch experiments were 
conducted using two water samples from the site, 
one from fresh water above the sewage plume (pH 
5.5, specific conductance 45 microsiemens (uS)) 
and one from within the contaminated sewage 
plume (pH 6.7, specific conductance 250 uS). The 
sediment used was medium to coarse sand with 
visible coatings of iron oxyhydroxide. Data from 


136 


the batch experiments confirm that molybdate was 
reacting with the sediment. Significantly more mo- 
lybdate is removed was removed from the uncon- 
taminated groundwater than from the contaminat- 
ed groundwater. The primary reason for this ap- 
peared to be water pH. Additional experiments 
showed that adsorption of molybdate from both 
groundwaters could be increased by decreasing the 
pH (with HCl). Since these experiments showed 
that molybdate would react with Cape Cod alluvi- 
um, was introduced with other constituents in the 
initial tracer test. Data were somewhat limited, but 
preliminary contouring results show that the reac- 
tive tracer, Mo, was calculated to flow at veloci- 
ties of 0.72, 0.76, and 0.91 times the Br velocities. 
Four factors have been shown to be important in 
predicting the transport of molybdate in the tracer 
test: (1) adsorption of molybdate increases with 
decreasing pH; (2) molybdate adsorption decreases 
as dissolved solids increase (primarily due to com- 
petition for surface sites with phosphate and possi- 
bly other anions such as sulfate); (3) the amount of 
molybdate adsorbed increases with solution con- 
centration; and (4) variations in hydraulic conduc- 
tivity affect the rate of molybdate transport in 
solution. Knowledge gained from studying molyb- 
date is likely to apply to other, more toxic, oxyan- 
ions such as chromate, selenate, and arsenate. (See 
also W89-10313) (Rochester-PTT) 
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The relationship between aquifer heterogeneity 
and solute transport in a sand-and-gravel aquifer is 
being studied as part of the U.S. Geological Sur- 
vey’s toxic waste project on Cape Cod, Massachu- 
setts. Field tracer tests have shown that near the 
source, macrodispersion can deviate significantly 
from that predicted by Fick’s law. This scale- 
dependent dispersion of solutes is believed to be 
caused by heterogeneity of aquifer properties. Var- 
iability in the aquifer must be described by deter- 
mining the statistical properties of measured hy- 
draulic conductivities, such as mean, variance, and 
spatial correlation. To define statistically the three- 
dimensional distribution of hydraulic conductivity 
at the tracer test site, continuous cores will be 
collected from about 40 borings. Results based on 
10 preliminary cores are reported here. A fixed- 
piston, driven core barrel was used to obtain 1.5-m 
long, 5-cm diameter cores; recovery averaged 
90%. A multiple-port, constant-head permeameter 
was employed to measure hydraulic conductivity 
over 8-cm intervals along the core. The geometric 
mean of hydraulic conductivities measured to date 
is 0.024 cm/sec at 11 C, the average groundwater 
temperature within the aquifer. Individual meas- 
urements of hydraulic conductivity vary an order 
of magnitude around the mean. The average hy- 
draulic conductivity determined from an aquifer 
test conducted 2 km downgradient of the coring 
site is about 0.13 cm/sec. The difference between 
these average values may result from local anisot- 
ropy, the small number of cores analyzed to date, 
or a true difference in hydraulic conductivity be- 
tween the two sites. (See also W89-10313) (Roch- 
ester-PTT) 
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As part of an effort to delineate microbial process- 
es in groundwaters, studies were ini an the 
U.S. Geological Survey’s Cape Cod Ground- 
Water Contamination site to determine the role of 
micro-organisms in inorganic N transformations in 

the subsurface. One method for qualitative deter- 
mination of microbial activity involved splitting 
aquifer solids with a split-spoon corer, subdividing 
the sample, and —_ the freshly collected ma- 
terial in flasks. This technique has the advantage 
that a large number of replicates can be used, but it 
has the disadvantage the interstitial water 
tends to be lost from the split-spoon core samples, 
hence most of the necessary nutrients are lost. In 
an attempt to overcome some of these limitations, a 
second procedure was developed to assay for mi- 
crobial processes in whole cores. A piston corer 
was used that obtains a 1.5-m core with the inter- 
stitial ground water intact. This core is cut into 
suitable-length subcores and microbial activities 
are measured directly in the intact core. The ulti- 
a method, subsurface microbial ac- 
tivity directly within the aquifer, likely will in- 
volve a tracer that can be injected into the aquifer. 
pene a of this of experiment vide the 

“atone” ich results from o' 

can be evaluated. The first effort on an in situ test 
was a test inj using methane as a tracer; 100 
= mad enter Guns &enmlp die wan enum 
reon-116, methane, and sodium chloride and 
beri into the ground into two ports of a multi- 
level sampler. Water —- collected from down- 
gradient wells showed all three components 
were transported at equivalent rates, the peak con- 
centration of each arriving on the same day. When 
normalized to the injectate concentration, Freon- 
116 and chloride behaved identically, but methane 


ane consumed, the rate of consumption, and the 
methane concentration. (See also W89-10313) 
(Rochester-! 
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The ability of bacteria in groundwater to be trans- 
ap through aquifer sediments within a 5-km- 

plume of contaminated groundwater is being 
iavesignted on Cape Cod, Massachusetts. In the 
first test, a divergent (forced-gradient) tracer ex- 
periment, native eeyiadels bacteria stained with 
4’,6-di 2-p dole were injected back 





WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


into the aquifer along with the conservative tracer 
bromide and 0.2-, 0.7-, and 1.2-micrometer diame- 
ter carboxylated heres. The relative abun- 
dances of different sizes of fluorescent particles 


preter nn Beg but occurred 1.5 hr earlier than 
bromide at 3.2 m do it. This suggests a 
more direct average path of travel for bacteria 
nde ee ee eae 
ent exclusion of bacteria from 


of bacteria-sized particles had substantial effects 

upon attenuation during transport. This suggests 

that transport of bacteria through aquifers may 

in part on nutrient conditions, which can 

ect both cell size distribution and surface char- 

prem (See also W89-10313) (Rochester-PTT) 
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A one-dimensional chemical rocess model has 


downgradient from 
sewage treatment plant (Cape Cod, Massachu- 
setts). The purpose of the conceptual model is to 
reconstruct various zones of contamination devel- 
oping from 1936 to the oe a 
distance down; ient from the sandbeds for the 
leading edge o! ol chamieaht solutes. The conceptu- 
al model cer chemical and microbiological 
processes including: ion exchange of potassium, 
hosphate and ammoni rption of tetrachlor- 


phenol; and biodegradation of ammonium, — 
and surfactants (alkyl benzene sulfonate). 

model was used by taking the best estimate va 
and direction of 
flow and "predicting the plumes of contamination 
with source history and chemical and microbiolo- 
gical processes superimposed. The ae for 
the model were constructed with the help of a 
simple computer spreadsheet. The most significant 
finding was that ag velocity for 
this sampling analysis was considerably slower 
than hydrologic data indicated (i.e., jon 0.24 to 








Sources Of Pollution—Group 5B 
0.34 m/day rather than 0.30 to 0.46 m/day as 


volatile organic contamination at one station sug- 
gested that entry of pollutants must have been 
about 1970. Recently discovered records show that 
solvents such as TCE were in fact disposed of 
pm wg 1970s. The model 


a 

major cations (calcium, sodium, and 
magnesium), which results from ion exchange re- 
lease of these cations from the aquifer solids when 
ammonium sorbs. (See also W89-10313) (Roches- 
ter-PTT) 
W89-10327 


PRELIMINARY ONE-DIMENSIONAL SIMU- 
LATION OF AMMONIUM AND NITRATE IN 
THE CAPE COD SEWAGE PLUME, 

Geological ie Denver, CO. 

K.L. 

Survey Program on Toxic 
Waste--Ground-Water Contamination: Proceed- 
ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from 
and Open File Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p B-43-B-44. 


jptors: *Chemical reactions, *Model studies, 
*Massachusetts, *Wastewater pollution, *Solute 
transport, *Cape Cod, Nitrates, Ammonium, Simu- 
lation, Groundwater pollution, Glacial aquifers, 
Nitrogen compounds. 


Ammonium and nitrate contamination plumes in 
the groundwater extend downgradient from the 
Otis Air Force Base sewage treatment plant on 
Cape Cod, Massachusetts. The nitrate plume is 
observed at least 1300 m beyond the end of the 
one-dimensional 


properties could account for the observed ammoni- 

um and nitrate concentration profiles assuming a 

linear reaction for the conversion of ammonium to 

nitrate. The model employed analytical solutions 
one-dimensional 


from plant startup to the present. The cases of 
reaction in both phases and reactions only in the 
Optimum 
-squares fitting 
that resulted with the best match 
served ammonium-N profile were: 


ranges estimated from other information except 
the reaction rate, which was a factor of 10 smaller. 
The 


the optimum calcula 

tains nearly a factor of 10 too much N. This excess 
that either: (1) there is a mechanism for 

denitrification of nitrate that has not been identi- 

fied yet or (2) there is not a complete con conversion of 

ammonium to nitrate. (See also W89-10313) (Roch- 


ester-PTT) 
W89-10328 


INFLUENCE OF GEOCHEMICAL HETERO- 
GENEITY IN A SAND AND GRAVEL AQUI- 
FER ON THE TRANSPORT OF NONIONIC 
ORGANIC SOLUTES: METHODS OF SEDI- 
MENT CHARACTERIZATION, 
Geological Survey, Denver, CO. 


L. B. Barber. 
IN: U.S. Geological Survey Program on Toxic 
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Waste--Ground-Water Contamination: Proceed- 
ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and Open File Report Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p B-45-B-51, 2 fig, 3 tab, 
25 ref. 


Descriptors: *Geochemistry, *Cape Cod, 
*Groundwater pollution, *Aquifer characteristics, 
*Sampling, *Massachusetts, *Sorption, *Mineralo- 
gy, Wastewater pollution, Solute transport, Organ- 
ic carbon, Particle size, Glacial aquifers. 


The results of the first 3 yr of research into the 
organic geochemistry of the contaminant plume at 
the Otis Air Force Base site (QAB, Cape Cod, 
Massachusetts) suggest that sorption of hydropho- 
bic organic compounds has resulted in the retarda- 
tion of thei transport. Detailed characterization of 
the variability in sediment geochemical eters 
is being conducted at the OAB research site. The 
initial focus of the study has been to develop a 
protocol for collecting and subsampling aquifer 
sediments, characterizing the heterogeneity of the 
sediment chemistry and mineralogy, and obtaining 
relatively pure mineral isolates for sorption experi- 
ments. Each 1.6-m core of aquifer material was 
subsampled to provide material for (1) detailed 
mineralogical characterization, (2) organic analy- 
sis, and (3) petrographic fabric analysis. The aqui- 
fer material consists predominantly of discrete min- 
eral grains in the sand and finer fractions, whereas 
sediments coarser than sand are dominated by rock 
fragments consisting of aggregates of minerals. 
The major minerals (approximately 90% of the 
material) are quartz, orthoclase, and plagioclase. 
Twenty-one minor minerals were recognized, in- 
cluding apatite, biotite, chloride, garnet, hornb- 
lende, hematite, limonite, magnetite, rutile, tourma- 
line, and zircon. The mineralogical composition of 
the various size fractions changes systematically, 
with the abundance and complexity of trace miner- 
als increasing considerably with decreasing parti- 
cle size, whereas quartz and feldspar decrease in 
relative abundance. Conversely, the mineralogy in 
the coarse to medium-sand fraction is dominated 
by quartz and feldspar, with less than 5% of acces- 
sory minerals. Less than 0.1% clays are present. 
The organic carbon content of the sediments in- 
creases with decreasing particle size. For a given 
size fraction, the organic carbon is significantly 
higher in the magnetically-susceptible mineral iso- 
late than in the nonmagnetic fraction (quartz and 
feldspar). These preliminary data suggest that there 
is mineralogical control on the distribution of or- 
ganic carbon within the bulk sediment; thus, there 
probably also is a mineralogical control on sorp- 
tion interactions. (See also W89-10313) (Rochester- 


PTT) 
W89-10329 


ROLE CATION EXCHANGE IN THE TRANS- 
PORT OF AMMONIUM AND NITRATE IN A 
SEWAGE-CONTAMINATED AQUIFER, 
Geological “yo Denver, CO. 

M. L. Ceazan, E. M. Thurman, and R. L. Smith. 
IN: U.S. Geological Survey Program on Toxic 
Waste--Ground-Water Contamination: Proceed- 
ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and Open File Report Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p B-53-B-58, 7 fig, 5 ref. 


Descriptors: *Massachusetts, *Cation exchange, 
*Solute transport, *Path of pollutants, *Fate of 
pollutants, *Aquifers, *Cape Cod, *Sorption, 
Wastewater pollution, Ammonium, Nitrates, 
Groundwater pollution, Glacial aquifers, Mathe- 
matical equations, Tracers, Prediction, Bromides, 
Plumes, Nitrogen compounds. 


Ammonium (NH4+)) sorption and its effect on 
transport of NH4(+) and NO3(-) have been a 
focus of research at the Otis Air Force Base 
(OAB) site on Cape Cod, Massachusetts. NH4(+) 
is the predominant N species near the sewage- 
infiltration beds, but it is depleted or absent farther 
than 1830 m from the beds. Three geochemical and 
biological mechanisms that could cause this loss of 
NH4+) are volatilization, nitrification, and sorp- 
tion. Sorption of NH4{+) on the aquifer solids is 
probably the major mechanism of NH4{+) loss. 


To test this hypothesis, evidence for sorption was 
obtained by examination of cation distributions in 
the sewage plume and by laboratory and field 
experiments. If NH4(+) sorption is occurring in 
the sewage plume, then other cations, such as 
Ca(2+) and Mg(2+) should be displaced. Field 
evidence shows this effect, with a Ca(2+), 
Mg(2+), and Na(+) high located downgradient of 
the NH4(+) front. K(+) followed the same gener- 
al trends as NH4(+), suggesting that it too is 
sorbed and competes with NH4(+) for sorption 
sites. Based on laboratory measurements of sorp- 
tion an equation was developed for predicting re- 
tardation of the NH4(+) front relative to the bulk 
mass of water. Using this equation, and assuming a 
continuous source of NH4(+) for 46 yr of oper- 
ation of the OAB sewage treatment plant, the front 
of NH4(+) was calculated to be at 2015 downflow 
from the contaminant source. This calculated loca- 
tion is similar to its observed location in 1983-85 
(about 1800 m downflow). The results of divergent 
tracer tests show that NH4(+) and K(+) are 
retarded relative to the conservative species Br(-), 
whereas NO3(-) moves conservatively. NH4(+) 
and K(+) displace native cations such as Ca(2+), 
Mg(2+), and Na(+) during the exchange process. 
The test results are consistent with the distribu- 
tions of these cations in the sewage plume. (See 
also W89-10313) (Rochester-PTT) 
W89-10330 


MOVEMENT AND FATE OF CRUDE OIL 
CONTAMINANTS IN THE SUBSURFACE EN- 
VIRONMENT AT BEMIDJI, MINNESOTA, 
Geological Survey, St. Paul, MN. 

M. F. Hult. 

IN: U.S. Geological Survey Program on Toxic 
Waste--Ground-Water Contamination: Proceed- 
ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and Open File Report Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p C3-C5, 1 fig, 1 ref. 


Descriptors: *Minnesota, *Oily water, *Ground- 
water pollution, *Path of pollutants, *Fate of pol- 
lutants, *Oil spills, Interdesciplinary studies, 
Groundwater movement, Solute transport, Glacial 
aquifers. 


On August 20, 1979, a pipeline break in a remote 
area near Bemidji, Minnesota, resulted in the re- 
lease of 150,000 L of crude oil, of which 110,000 L 
were removed from the site as part of the cleanup. 
The remaining crude oil infiltrated the ground and 
percolated to the water table. The spill occurred in 
the recharge area of a local flow system that 
discharges to a small lake 300 m downgradient. 
The aquifer is a pitted and dissected outwash plain 
underlain at a depth of about 20 m by low-perme- 
ability till. Crude oil is floating on the water table 
about 8 m below land surface and has migrated 
about 20 m as a separate fluid phase. Soluble 
petroleum derivatives have dissolved in and are 
moving with groundwater. Volatile constituents 
are migrating through the unsaturated zone by 
diffusion. Interdependent, interdisciplinary re- 
search efforts are being conducted with the hope 
of developing a comprehensive understanding of 
the physical, chemical, and biological processes 
that will be needed to develop predictive models 
of contaminant mobilization, transport, and fate. 
(See also W89-10313) (Rochester-PTT) 

W89-10331 


SEDIMENTARY AND POST-DEPOSITIONAL 
PROCESSES RELATED TO AQUIFER PROP- 


MINNESOTA, 
State Univ. of New York Coll. at Plattsburgh. 
For primary bibliographic entry see Field 2F. 
W89-10332 


EFFECTS OF LOCAL HYDRAULIC DISCONTI- 
NUITIES ON THE TRANSPORT OF CRUDE- 
OIL RESIDUALS IN GROUND WATER, BE- 
MIDJI, MINNESOTA, RESEARCH SITE, 
Geological Survey, St. Paul, MN. 

R. T. Miller. 

IN: U.S. Geological Survey Program on Toxic 
Waste--Ground-Water Contamination: Proceed- 


ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and Open File Report Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p C-9, 1 ref. 


Descriptors: *Minnesota, *Oily water, *Path of 
pollutants, *Model studies, *Solute transport, 
*Groundwater pollution, *Groundwater move- 
ment, Fate of pollutants, Solute transport, Oil 
spills, Glacial aquifers, Finite difference methods, 
Simulation analysis. 


A local, two-dimensional, cross-sectional, ground- 
water-flow and contaminant-transport model was 
constructed along an assumed ground-water-flow 
path at the site of a crude oil spill near Bemidji, 
Minnesota. The cross-sectional model was used to 
evaluate the effects of large hydraulic discontinu- 
ities in the flow field on transport of crude oil 
residuals and to aid in selection of vertical chemi- 
cal-quality — locations along the flow path 
downgradient from the spill site. The local cross- 
sectional model simulates a saturated area 200 m 
long by 6 m deep. The model uses finite-difference 
techniques to solve the coupled equations of 
groundwater flow and contaminant transport. 
Model discretization is uniform in both the i 
zontal and vertical directions with 5.0 m and 0.15 
m node spacings, respectively. Model simulations 
for the case of a homogeneous, isotropic aquifer 
suggest that after 7 yr of transport, a 10-percent- 
mass fraction of a conservative constituent might 
move vertically to a depth of 5 m below the water 
table and horizontally 170 m downgradient of the 
crude oil source. Other, more complex, simulations 
of the aquifer system indicate that vertical migra- 
tion of crude oil residuals may be influenced by 
secondary subsidence-collapse features and a 
buried, high-permeability esker beneath the spill 
site. (See also W89-10313) (Rochester-PTT) 
W89-10333 


BULK AND DISTRIBUTED PARAMETER 
MASS-TRANSFER MODELS FOR DETERMI- 
NATION OF THE SOURCE STRENGTH AT AN 
OIL SPILL/GROUND-WATER INTERFACE, 
Minnesota Univ., Minneapolis. 

H. O. Pfannkuch. 

IN: U.S. Geological Survey Program on Toxic 
Waste--Ground-Water Contamination: Proceed- 
ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and Open File Report Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p C-11-C-12, 1 tab. 


Descriptors: *Model studies, *Oil-water interfaces, 
*Minnesota, *Plumes, *Groundwater pollution, 
*Oil spills, *Oily water, Path of pollutants, 
Groundwater movement, Solute transport, Oil 
spills, Glacial aquifers. 


Determination of the mass-transfer rate (dissolu- 
tion) of hydrocarbons across a hydrocarbon spill/ 
groundwater interface is essential for modeling 
dissolved contaminant plume development in 
groundwater. The source strength varies spatially 
and may vary with time because of changing envi- 
ronmental conditions. The variation of source 
strength controls the internal structure of the 
plume, its maximum extent, and the length of time 
the plume will persist in the environment. A first 
approximation of the mass-transfer coefficient was 
obtained from bulk mass-transfer experiments in 
columns using pure alkanes (pentane, hexane, and 
heptane). A two-dimensional model was derived 
from to describe the development of the dissolved 
contaminant plume under an oil body. The mass 
transfer of hydrocarbons across the oil body/water 
interface depends on: (1) the concentration of the 
hydrocarbon in the water; (2) the solubility of the 
hydrocarbon in water; and (3) time (because the 
concentrations and solubilities may change with 
time). In a groundwater flow system, the diffusion 
of hydrocarbons into the water is due to mass 
transfer at the leading edge of the oil body. The 
purpose of modeling is to determine the flow pa- 
rameters and conditions controlling this active ex- 
change zone, its migration when the components 
of interest are leached out of the oil body, and the 
critical conditions under which these zones will be 
established. Because the zone of active exchange 





forms at or near the ——- end of the oil body, 
the upstream end of the oil body should show an 
increase in viscosity and density compared to the 
downstream end because of the loss of more vola- 
tile and soluble components. Samples from the free 
oil phase of the two oil pools at the Bemidji, 
Minnesota, research site (where a crude oil spill 
occurred in 1979) show that the viscosity and 
—_ increase from downstream to upstream in 
the oil pools. However, some of the wells sampled 
are located in areas where the oil spill was excavat- 
ed and the oil may have been ex to air for 
differing times. (See also W89-10313) (Rochester- 


PTT) 
W89-10334 


GEOCHEMICAL FACIES AND MINERAL DIS- 
SOLUTION, BEMIDJI, MINNESOTA, RE- 
SEARCH SITE, 

TT. Univ., NY. 

I. Siegel. 

IN: ‘US. Geological Survey Program on Toxic 
Waste--Ground-Water Contamination: Proceed- 
ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and Open File Report Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p C-13-C-15, 1 fig, 5 ref. 


Descriptors: *Geochemistry, *Model _ studies, 
*Minnesota, *Oily water, *Groundwater pollution, 
*Chemical reactions, Hydrogen ion concentration, 
Oxidation-reduction potential, Silica, Quartz, Car- 
bonates, Iron, Path of pollutants, Groundwater 
movement, Solute transport, Oil spills, Glacial 
aquifers. 


A generalized model is presented for reactions 
between aqueous and solid phases at the Bemidji, 
Minnesota, research site (where a crude oil spill 
occurred in 1979). Four geochemical zones were 
defined by differences in Eh, pH, and concentra- 
tions of dissolved solutes. e aquifer matrix 
within the oil body is relatively nonreactive be- 
cause the sediment grains are coated with oil. An 
anoxic zone occurs directly under the oil and ex- 
tends downgradient in a plume characterized by 
negligible dissolved oxygen, concentrations of dis- 
solved organic carbon over 29 mg/l, and negative 
to slightly positive Eh. In the most reduced part of 
this plume, iron concentrations exceed 50 mg/L. 
Within this anoxic zone, marked dissolution of 
quartz occurs, probably because of the formation 
of silica-organic acid complexes. Silica concentra- 
tions are as much as 10 times the equilibrium 
concentration of quartz. Maximum concentrations 
of aluminum also occur in the anoxic zone, but 
farther downgradient from where the quartz is 
being dissolved. Because of CO2 degassing, car- 
bonate minerals precipitate in the anoxic zone and 
in an oxic zone surrounding it. This downgradient 
zone is characterized by detectable dissolved 
oxygen, negligible concentrations of iron, and posi- 
tive Eh. In this zone, carbonate minerals precipi- 
tate because of CO2 degassing, whereas iron and 
silica probably precipitate because of the oxidation 
of ferrous iron and silica-organic acid complexes, 
respectively. (See also W89-10313) (Rochester- 


W89-10335 


METAL PARTITIONING IN AQUIFER SEDI- 

= BEMIDJI, MINNESOTA, RESEARCH 
ITE, 

Syracuse Univ., NY. 

M. P. Berndt. 

IN: U.S. Geological Survey Program on Toxic 

Waste--Ground-Water Contamination: Proceed- 

ings of the Third Technical Meeting, Pensacola, 

Florida, March 23-27, 1987. Available from Books 

and Open File Report Section, USGS, Box 25425, 

Denver, CO 80225. 1987. p C-17-C-19, 2 fig, 1 tab, 

3 ref. 


Descriptors: *Minnesota, *Oily water, *Ground- 
water pollution, *Chemical reactions, *Metals, 
*Path of pollutants, *Solute transport, Dissolved 
oxygen, Oxides, Manganese, Carbonates, Iron, 
Groundwater movement, Oil spills, Glacial 
aquifers, Strontium, Vanadium, Metal complexes. 


Groundwater chemistry near an oil body at the 
Bemidji, Minnesota, research site suggests the 
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transfer of major and trace metals between the 
aqueous and solid phases. Whole-rock chemistry 
and metal partitioning of the aquifer sediments 
were studied to identify processes that affect the 
transfer of metals from us to the solid 
phase downgradient of the oil. 


igher concentrations o' 
est than the 2-4 phi (62-250 micrometer) fraction, 
so only the 4 phi fraction was studied. Most of the 
metal-oxide percentages varied little along the axis 
of the plume. Ho However, calcium oxide increased 
from 7.8% in the sample closest to the oil body to 
17% at 68 m downgradient of the oil body. Most 
of the iron in all sediment samples was complexed 
ganic matter (25-48%) and in the residual 

fraction (48-73%). No systematic variation in iron 
partitioning was noted along the plume axis, al- 
though changes in the concentration of dissolved 
= and dissolved iron in the groundwater 

coe ee Ses Se eS 
solid phase. predominantly in the 
carbonate fraction (42-58%), with smaller quanti- 
ties complexed with organic matter (9-16%) 5 and in 
hydrous manganese-oxides (1-20%). Total stronti- 
um and vanadium concentrations are very low in 
the sediments. The residual fraction contained the 
largest amount of strontium (72-83%), with small 
amounts in the carbonate fraction (17-28%). Simi- 
larly, the highest concentrations of vanadium were 
in the residual fraction (53-73%), with small 
amounts in the carbonate fraction (17-29% a and 
complexed with organic matter (11-22%). (See also 
W89-10313) (Rochester-PTT) 
W89-10336 


SOLID PHASE STUDIES OF AQUIFER SEDI- 
a BEMIDJI, MINNESOTA, RESEARCH 


+ 7. Univ., NY. 
P. C. Bennett. 
IN: U.S. ae Survey Program on Toxic 
Waste--Ground-Water Contamination: Proceed- 
ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and Open File Mn geese Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p C-21-C-22, 2 tab, 2 ref. 


Descriptors: *Geochemistry, *Path of pollutants, 
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*Groundwater pollution, *Chemical reactions, 
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Analyses of dissolved inorganic constituents in the 
contaminated zone at the Bemidji, Minnesota, re- 
search site show that significant rock-water inter- 
action is occurring in response to organic contami- 
nation (crude oil spill). Dominant geoc 
processes were determined from the ound miner- 
alogy, bulk-mineral chemistry, and surface mor- 
phologies of individual grains of sediment collect- 
ed from the water _— at the site. —— 
experiments were to investigate a novel or- 
ganic/silica interaction identified at the site. Opti- 
cal and scanning electron microscope (S sedi- 
ment mineralogy produced comparable results, 
showin aan et mineral abundances do 
not er si icantly between samp points 
along the plume. The bulk chemistry ane con- 
sistent down the plume axis. Trends seen in iron- 
oxide percentages, which are elevated at sites clos- 
est to the oil pool, indicate ible precipitation of 
an unknown iron phase. peer sony features of 
individual sand grains from each sampling site 
were examined using SEM. grains from 
uncontaminated background locations have surface 
features indicative of recent glacial origin, as did 
grains from within the oil body. In contrast, quartz 
grains from sampling points immediately downgra- 
eat from the oil body show clear pric. of 
rapid chemical weathering. Precipitation of silica 
occurs on quartz grains 30-50 m downgradient 
from the oil body. The grain-surface analysis indi- 
cated a significant interaction between dissolved 
organic carbon generated from the degradation of 
oil and the solid silicate phases. Simple dissolution 
experiments showed that dilute organic acids dis- 
solve quartz far more rapidly than does water 
at neutral pH. (See also W89-10313) (Rochester- 
PTT) 
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COMPOSITION AND as OF HYDROCAR- 
rr IN A SHALLOW GLACIAL-OUTWASH 
Geological Survey, Reston, VA. 

M. J. Baedecker, I. M. Cozzarelli, and J. A. 

Hopple. 

IN: U.S. howe ol Survey te on Toxic 
Waste--Ground-W: Contamination: Proceed- 

ings of the Third “Technical Meeting, ’ Pensacola, 

Florida, March 23-27, 1987. Available from Books 

and Open File Section, USGS, Box 25425, 


Report 
Denver, CO 80225. 1987. p C-23-C-24, 2 ref. 


Descriptors: *Path of pollutants, *Minnesota, 
*Oily water, *Groundwater pollution, *Fate of 
Microbial de; 


pollutants, ak tae 
Acids, Phenols, Chemical reactions, Solute trans- 
port, Oil spills, Glacial aquifers. 


prone Appi mn nt Phe matty engin 
glacial outwash near Bemidji, Minnesota, has re- 
sulted in a contaminant plume downgradient of the 
oil body. An anoxic plume has developed under 
the oil and extends 90 m downgradient. Several 
types of acids and phenol were found in water 
analyzed by an ether-extraction technique. The 
highest concentrations of acids are immediately 
downgradient of the oil body in the anoxic plume. 
Acetic acid is the main aliphatic monocarboxylic 
acid and its concentration is between 20 and 130 
microgram/L in the anoxic plume. Although 
higher-molecular weight hydrocarbons (greater 
than C10) from crude oil are found in water only 
where the water is in contact with sediment con- 
taining oil or an oil film, these hydrocarbons are 
found on sediment further downgradient. Within 
65 m of the source, the concentrations of hydrocar- 
bons in sediment decrease by a factor of 1000 to 
levels of naturally occurring hydrocarbons (100 

g sediment). The fate and movement of 
hydrocarbons in a shallow aquifer are controlled 
by several reactions and processes, including disso- 
lution, volatilization, and sorption. The selective 
removal of hydrocarbons and the presence of the 
products from microbial processes indicate that 
degradation is 8 major mechanism for the sttenu- 
ation of hydrocarbons. (See also W89-10313) 


(Rochester- 
W89-10338 


MICROBIAL OXIDATION OF PETROLEUM 
VAPORS IN THE UNSATURATED ZONE, 
Geological Survey, St. Paul, MN. 

M. F. Hult. 

IN: U.S. Geological Survey Program on Toxic 
Waste--Ground-Water Contamination: Proceed- 
ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and Open File Report Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p C-25-C-26. 


Descriptors: *Minnesota, *Oily water, *Ground- 
water pollution, *Fate of —— *Hydrocar- 
bons, Microbial degradation, Oxidation, Aromatic 

compounds, Aliphatic nag ee Path of pol- 
lutants, Chemical reactions, Vaporization, Solute 
transport, Oil spills, Glacial aquifers. 


The long-term fate of many organic groundwater 
contaminants is controlled by microbially mediated 
oxidation. Conversion to carbon dioxide of petrole- 
um vapors in the unsaturated zone has been docu- 
mented at a research site near Bemidji, Minnesota. 
Crude oil spilled there in 1979 and is floating on 
the water table about 8 m below land surface in a 
glacial outwash aquifer. The oil is dissolving in the 


viscous, and depleted in compounds with low mo- 
lecular weights. Aromatic compounds preferential- 
ly dissolve in the gr alkanes of 
comparable molecular weight ‘partition to the soil 
gas. Gas —_ analyzed in a mobile laboratory 
immediately after collection using multiple-column 
foni chronograph sod maaieliy duces 
ionization, and -conductivity detectors to 
determine the concentration of methane, major 
aliphatic and aromatic hydrocarbons, oxygen, 
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carbon dioxide, and nitrogen. Oxygen is diffusing 
downward from the land surface and is used by 
microbes in the unsaturated zone to oxidize volatile 
hydrocarbons that are diffusing upward from the 
oil and contaminated groundwater. The 
pressure of oxygen decreases from 0.21 both near 
land surface and at the water table 70 m downgra- 
dient from the floating oil, to less than 0.01 imme- 
diately above the floating oil. The decrease in 
oxygen is paralleled by an increase in the partial 
pressure of carbon dioxide from 0.0003 to 0.15. 
Mass-balance calculations and water analyses indi- 
cate that the carbon dioxide is being produced in 
both the unsaturated and saturated zones. Nearly 
all the volatile hydrocarbons measured, except 
methane, are almost completely oxidized before 
reaching land surface. This suggests that the natu- 
ral system can almost entirely assimilate the con- 
taminants. The major decrease in the partial pres- 
sure of oxygen and increase in that of carbon 
dioxide suggests that these gases may be useful 
indicators of major contamination. (See also W89- 
10313) (Rochester-PTT) 

W89-10339 


TRANSPORT AND FATE OF MONOAROMA- 
TIC HYDROCARBONS IN THE SUBSURFACE, 
BEMIDJI, MINNESOTA, RESEARCH SITE, 
Massachusetts Univ. at Boston. Environmental Sci- 
ence Program. 

R. P. Eganhouse, T. F. Dorsey, and C. S. Phinney. 
IN: U.S. Geological Survey Program on Toxic 
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ings of the Third Technical Meeting, Pensacola, 
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and Open File Report Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p C-29. 
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Aromatic compounds, Methane, Organic carbon, 
Path of pollutants, Oil spills, Glacial aquifers. 


Monoaromatic hydrocarbons comprise more than 
90% of the nonpolar volatile organic substances 
present in groundwater contaminated by crude oil 
at a research site near Bemidji, Minnesota. Water 
samples were taken at and below the water table in 
the vicinity of the oil body along a transect paral- 
leling the direction of groundwater flow. Concen- 
trations of 35 monoaromatic hydrocarbons, primar- 
ily benzene and Cl-through C4-alkylated homo- 
logs, were determined in these samples. Benzene 
constitutes about 90% of the total monoaromatics 
in the groundwater. All the possible C2-, C3-, and 
C-4 benzene isomers, except t-butyl benzene, have 
been identified in heavily contaminated samples. 
The concentration of benzene reaches a maximum 
of 3400 micrograms/] immediately downgradient 
of the oil body. A minimum transport rate of 7 cm/ 
day was estimated for benzene. Changes in the 
concentrations of dissolved aromatic hydrocarbons 
downgradient of the oil body reflect at least four 
processes: dispersion, volatilization, sorption, and 
microbial degradation. Evidence for rapid microbi- 
al metabolism of oil-derived organic matter in the 
immediate vicinity of the oil body takes the form 
of elevated concentrations of dissolved organic 
matter, methane, inorganic carbon, and reduced 
levels of dissolved oxygen. (See also W89-10313) 
(Rochester-PTT) 
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NONVOLATILE ORGANIC ACIDS IN 
GROUND WATER CONTAMINATED WITH 
CRUDE OIL, 
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Nuclear magnetic resonance, Spectroscopy, Chem- 
ical reactions. 


Groundwater samples collected from three wells 
downgradient of an oil spill site at Bemidji, Minne- 
sota, were analyzed for nonvolatile organic acids. 
Nonvolatile organic acids comprise approximately 
60% of the dissolved organic carbon in these wells. 
The nonvolatile organic acids were isolated using 
XAD resins and analyzed further by gas chroma- 
tography-mass spectroscopy and 13C nuclear mag- 
netic resonance (NMR) spectroscopy. The result- 
ing chromatograms indicate that these samples are 
a complex mixtures of organic acids from the mi- 
coma degradation of the crude oil. Positive iden- 
tification of individual compounds in these mix- 
tures was hampered by the complexity of the chro- 
matograms. "The quantitative NMR spectra of the 
todeeahaite acids from all three wells exhibited 
virtually identical carbon distributions: 17% car- 
boxyl, 19% aromatic, 7% secondary hydroxyl, and 
57% aliphatic. Similarly, quantitative NMR spec- 
tra of the hydrophilic acids likewise showed that 
all three samples had nearly identical carbon distri- 
butions: 23% carboxyl, 11% aromatic, 28% sec- 
ondary hydroxyl, and 48% aliphatic. The NMR 
spectra suggests that aromatic and isoparaffinic 
(branched + cyclic) components of the crude oil 
have been preserved selectively in the form of 
carboxylic acids, or alternatively, that the partially 
degraded crude oil components have combined 
with the expired microbial biomass to form fulvic 
acid-like substances. This fraction of the DOC pool 
is capable of interacting with organic compounds 
of low aqueous solubility, including components of 
the oil body, resulting in an enhancement of solu- 
bility and possible increased mobility of these low 
solubility components in the aquifer. These organic 
acids also act as complexing agents for trace 
metals. Of particular interest at this site is the role 
of organic acids in dissolving silica. (See also W89- 
10313) (Rochester-PTT) 
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Laboratory research, in conjunction with field 
measurements, was conducted using upgradient 
(uncontaminated) and downgradient (contaminat- 
ed) samples of sediment and groundwater from a 
crude oil spill site near Bemidji, Minnesota. Meas- 
urements of oxygen consumption, CO2 production, 
and microbial biomass were used to interpret and 
compare rates of petroleum biodegradation. Total 
microbial counts, ATP contents, and degradation 
potential in the subsurface were greater below the 
water table than above the water table in all sam- 
pling locations. This implies that dissolution of 
hydrocarbon in water is an important factor for 
microbial degradation. Sediment and groundwater 
samples were incubated with the addition of 1% 
petroleum or 14C-hexadecane in microcosms. The 
quantity of CO2 evolution and 14C-recovery iso- 
tope assay are good measures for indigenous mi- 
crobial potential to utilize petroleum and hexade- 
cane. ATP content per unit sediment or ground- 
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water was 17-35% higher during summer months 
than in winter months. The length of incubation 
time required for a certain percentage degradation 
of hydrocarbon was a measure of the density of 
hydrocarbon-degrading population in the subsur- 
face environment. (See also W89-10313) (Roches- 
ter-PTT) 
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The U.S. Geological Survey is conducting an 
interdisciplinary research study of groundwater 
contamination by chlorinated solvents and other 
contaminants associated with the disposal of metal- 
plating wastes at an arsenal in north-central New 
Jersey. From 1960 to 1981, a metal-plating 
wastewater-treatment system discharged 
wastewater into an unlined filtration pit. The infil- 
tration of wastewater into the subsurface has pro- 
duced a plume of contaminants in the couiiient 
aquifer, which emanates from the area of the 
source building and follows the general water-table 
gradient. Some trichloroethylene (TCE) has been 
detected in wells in the confined aquifer. TCE is 
the predominant contaminant of the plume; other 
compounds detected are _ tetrachloroethylene, 
1,1,1,-trichloroethane, 1,2-cis dichloroethylene, 
and vinyl chloride. Elevated levels of heavy metals 
have been detected, but seem to have decreased 
significantly since 1981. A total of 120 samples 
were collected in 1986 for analysis of nonvolatile 
organic compounds; 60 samples were collected for 
analysis of common ions, nutrients, trace metals, 
and dissolved methane. Although TCE was the 
most frequently detected volatile organic com- 
pound, 1,2-cis-dichloroethylene (a breakdown 
product of TCE) was detected at several sites. 
Those areas containing the highest methane con- 
centrations also contained the highest concentra- 
tions of vinyl chloride and no detectable nitrate, 
indicating strongly reducing conditions. Significant 
vertical variability in the concentrations of organic 
and inorganic constituents was observed at most of 
the 15 sites sampled. Future research topics in- 
clude: (1) distribution and movement of chlorinat- 
ed solvents in ground water; (2) geochemistry of 
contaminated ground water; (3) microbial transfor- 
mations of chlorinated solvents; and (4) chlorinated 
solvents in the unsaturated zone. (See also W89- 
10313) (Rochester-PTT) 
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glomerate, Surface-groundwater relations, Inter- 
mittent streams, Aquifers. 


Water that contains elevated concentrations of dis- 
solved metals and sulfate at pH as low as 3.6 is 
moving through an alluvial aquifer and affecting 
surface streams near Globe, Arizona. A major 
source of the contamination of local wells is leak- 
age through mine waste and tailings piles from 
unlined ponds of pH as low as 0.7. A study was 
conducted to define the extent of contamination, 
evaluate the rates of movement, and test laboratory 
models of reaction chemistry in a field setting. The 
Gila Conglomerate (Tertiary to Quaternary age), 
which forms the bulk of the aquifer, has a hydrau- 
lic conductivity on the order of 0.03 m/day. 
Streamflow in the area is generally ephemeral, 
except in the northern 5 km, where the aquifer 
cross section is reduced, forcing the entire ground- 
water flow to the surface to produce 
flow. At six sites, 23 wells were cia Water 
affected by contamination was found at least 30 m 
into the conglomerate at all sites. Water levels 
show both seasonal and long-term variation. Head 
relations among wells at each site showed rapid 
movement of water from the alluvium to the con- 
glomerate during recharge episodes and flow re- 
versal at other times. Contaminated water is 
moving along non-equilibrium flow paths and 
being modified by reactions with minerals in the 
aquifer. By 1982, the acid front had advanced at 
least 6 km (in 37 yrs.), or about 1 km every 6 yrs. 
The present location of the acid front is unknown, 
but it probably is 2-3 km south of the beginning of 
flow. Because of the large uncertainties 
in estimating the front’s location and velocity, an 
initial breakthrough of acidic water to the perenni- 
al stream in 5 yrs. would not be surprising. (See 
also W89-10313) (Rochester-PTT) 
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FROM COPPER MINING NEAR GLOBE, ARI- 
ZONA: II, NEUTRALIZATION CAPACITY OF 
ALL’ 


JUVIUM, 
Geological Survey, Denver, CO. 
K. G. Stollenwerk, and J. H. Eychaner. 
IN: U.S. Geological Survey Program on Toxic 
Waste--Ground-Water Contamination: 
ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and Open File Report Section, USGS, Box 25425, 
ee CO 80225. 1987. p D-19-D-24, 4 fig, 1 tab, 
1 ref. 


Descriptors: *Acid mine drainage, *Groundwater 
pollution, *Fate of pollutants, *Arizona, *Mine 
wastes, Acidic water, Artificial aquifers, Aquifer 
properties, Chemical reactions, Copper, Iron, Car- 
bonates, Aluminum, Hydrogen ion concentration, 
Gila Conglomerate, Metals, Alluvium. 


The U.S. Geological Survey is conducting a study 
of acidic groundwater contamination from copper 
mining near Globe, Arizona. As part of studies to 
determine when the acidic groundwater plume will 
reach the zone of ground-water discharge to Pinal 
Creek, laboratory column experiments were con- 
ducted to estimate the capacity of the alluvium for 
removing constituents from the acidic groundwat- 
er. Unconsolidated alluvium does not have a very 
large capacity to neutralize H(+), a result that is 
consistent with the low carbonate content of the 
alluvium. The primary mechanism responsible for 
removing constituents from the acidic groundwat- 
er is precipitation due to neutralization of H(+). 
Concentrations of Al, Cu, and Fe rise when the 
alluvium is in contact with acidic water, but a rise 
in pH causes the solubility of most metals to be 
exceeded and they precipitate. The unconsolidated 
alluvium, through which most of the plume is 
moving, has the capacity to neutralize approxi- 
mately 1-2 pore volumes of acidic water. The 
greater capacity of the underlying Gila Conglom- 
erate for neutralizing acid should greatly retard 
any movement of acid water into the underlying 
aquifers of high quality water. (See also W89- 
10313) (Rochester-PTT) 
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DETECTION OF SELECTED PESTICIDES IN 
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Preliminary results are described from a U.S. Geo- 
logical Survey study of a gasoline and diesel oil 
spill site in Yakima, Washington. Groundwater 
contamination was first detected in 1980; the cause 
of the contamination was traced to a service sta- 
tion with improperly installed delivery lines. The 
volume of product lost from September 1981 
through October 1982 was estimated at 22,500 L of 
leaded gasoline and 6,560 L of diesel oil, or an 
average combined loss of 2,070 L/mo. Gasoline 
and diesel oil were still present (November 1986) 
in sufficient amounts in the vicinity of the service 
station to be a significant source of dissolved hy- 
drocarbons in the groundwater. The water table 
fluctuates seasonally at the site by as much as 1.3 
m, so the zone of contact between groundwater 
and remaining free product held at residual satura- 
tion fluctuates. Concentrations of lead in the sedi- 
ments composing the aquifer indicate that gasoline- 
derive lead has migrated up to 230 m downgra- 
dient of the service station, yet dissolved-lead con- 
centrations in groundwater sampled at the same 
location as the aquifer material were low (about 1 
micro; ). The elevated concentrations of 
lead in aquifer material suggest that some of the 
lead once existed in more mobile form than is 
indicated by the current distribution of lead be- 
tween water and sediments. (See also W89-10313) 
(Rochester- 
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To address concerns about nonpoint groundwater 
contamination by agricultural c the Plains 
(Georgia) Watershed Investigation was initiated in 
1984 by the U.S. Geological Survey and the Agri- 
cultural Research Service. The study area is locat- 
ed in Sumter County, in the Fall Line Hills district 
of the Coastal Plain physiographic province and 
encompassing an area of about 650 ha. A xi- 
mately 160 ha of the watershed consists of arable 
land; the remainder is mostly pine and hardwood 
forest. Agricultural chemicals of interest to the 
study include eight herbicides, two fungici and 
three nematicides. Major objectives of the study 
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are to provide information of transfer value on the 
physical, chemical, and processes that 
govern the transport and de tion of pesticides 


develop a conceptual framework for applying ¢ = 
process-oriented findings. The ex 

of the study separates the hydro! pearing ss 
four components: (1) —— zone, (2) unsaturat- 
ed zone, (3) saturated zone, and (4) stream system. 
Research categories include hydrologic system 
ae cee ee of flow and transport, con- 
tro! — — a 
cycling studies, microbial studies, and 

velopment. (See also W89-10313) ae PID 
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ADSORPTION OF SELENIUM BY IRON AND 
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Adsorption is being studied by an approach involv- 
ing manipulation of variables, such as pH, oxide 
mineral type, or solution composition, to under- 
stand how they influence the adsorption behavior 
of an element. A study examined the adsorption of 
selenium by goethite (alphaFeOOH) and by disor- 
dered birnessite (deltaMnO2). Adsorption of sele- 
nite from systems containing goethite and del- 
taMnO2 in various proportions also was examined. 
On the basis of observations so far, the environ- 
mental conditions that would tend to enhance the 
solubility of selenium with respect to adsorption 
are: alkaline pH conditions in the soil, sediment, or 
igh total selenium concentration; 
igh concentrations of additional 
anions that strongly adsorb and compete with sele- 
nium for surface sites; and oxidizing conditions, 
which encourage the presence of selenate over 
selenite. (See also W89-10313) (Rochester-PTT) 
W89-10354 
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The sediment of a reservoir on the Clark Fork 
River in western Montana is contaminated with 
arsenic and heavy metals. The sediment is the 
source of groundwater contamination in the adja- 
cent alluvial aquifer. The trend displayed by solid 
phase arsenic suggests that an analytical method to 
distinguish between As(III) and As(V) in solid 
phase material would provide more insight into the 
mechanism of deposition of arsenic. Such a method 
has been developed and employed to determine the 
concentration of available arsenic in another series 
of sediment samples collected at the location in the 
reservoir where the greatest concentration of ar- 
senic occurred in the interstitial water (8900 micro- 
gram/L). Arsenic occurred primarily as As(V) in 
the first 75 cm of augered samples; all of the 
arsenic was extracted. Below 75 cm, some As(III) 
occurred along with the As(V), but the sum of the 
two concentrations did not equal the total concen- 
tration of arsenic determined independently. It is 
concluded that arsenic entered the reservoir in the 
solid state adsorbed on iron and manganese hy- 
droxides. The arsenic remained in this condition in 
the first 75 cm of sediment. When the sediments 
were buried, reduction occurred, releasing ferric 
iron and As(V). These constituents in turn were 
reduced to ferrous iron and As(III). The reduction 
of sulfate produced H2S, which precipitated some 
of the As(III) as arsenious sulfide or arsenopyrite. 
When all the sulfate had been reduced, there was 
insufficient sulfide to precipitate arsenic, resulting 
in soluble arsenic in the interstitial water, thus the 
contamination of the groundwater with arsenic. 
(See also W89-10313) (Rochester-PTT) 
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During 1984, the U.S. Geological Survey began 
regional groundwater quality appraisals in 14 areas 
nationwide as part of its Toxic Waste--Ground- 
Water Contamination Program. These appraisals 
are intended to develop and test procedures to 
provide information about regional groundwater 
chemistry with emphasis on trace elements and 
organic constituents and to explain groundwater 
quality in terms of the effects of local hydrology 
and human activities for a wide variety of hydro- 
logic and human environments. The five-phase ap- 
proach includes: (1) reconnaissance, (2) experimen- 
tal design, (3) data collection, (4) data analysis, and 
(5) verification of conclusions in a small area. 
During the reconnaissance phase, existing hydro- 
geologic, land-use, and water-quality data were 
compiled and evaluated and, in some studies, new 


data were collected. The quantity and quality of 
available land-use information varied considerably 
among study areas. In one area, groundwater qual- 
ity associated with 10 distinct land uses could be 
evaluated, but in other areas land-use information 
had to be generalized into 2 to 4 broad categories. 
Results of the reconnaissance appraisals made in 
eight of the study areas are summarized (Long 
Island, New York, New Jersey, Connecticut, yn 
tral Florida, Nebraska, Colorado, Texas, and New 
Mexico). The other six study areas had insufficient 
data for drawing conclusions about anthropogenic 
effects on regional ground-water quality. (See also 
W89-10313) (Rochester-PTT) 
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Data have accumulated in recent years from varie- 
ty of sources suggesting that concentrations of 
organic acids may have decreased in surface 
waters in response to increased mineral acidity. 
These include laboratory studies, paleoecological 
investigations, theoretical considerations, and limit- 
ed field observations of temporal and spatial trends 
in lake water chemistry. Failure to consider the 
suspected changes in organics could result in over- 
estimation of both past and future changes in acid 
neutralizing capacity and pH in response to 
changes in acidic deposition. In addition, such a 
failure could result in an underestimation of the 
importance of aluminum in the acidification proc- 
ess, particularly its role in precipitation of dis- 
solved organic carbon (DOC) and the effect of 
changes in DOC concentrations on Al toxicity to 
aquatic biota. This review document examines data 
indicating that organic acids might change in re- 
sponse to acidification. It also discusses potential 
chemical, physical, and biological effects of re- 
duced DOC, and summarizes important research 
needs. (Author’s abstract) 
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STATISTICAL ANALYSIS OF GROUND 
WATER CONTAMINATION OF THE ALERT 
APRON AND NORTHERN LANDFILL AREAS 
OF WURTSMITH AFB, MICHIGAN, 

Ohio State Univ., Columbus. Dept. of Statistics. 
S. Naber, and J. Verducci. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A96 027. 
Price codes: A04 in paper copy, AO1 in microfiche. 
USAFOEHL Report No. 88-010TS0207AGB, 
July 1988. Final Report. 74p, 15 fig, 2 tab, 11 ref, 3 
append. 
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er pollution, *Landfills, *Michigan, Trichloroethy- 
lene, Dichloroethylene, Vinyl chloride, Industrial 
wastes, Pollutant identification, Plumes, Benzenes, 
Waste storage, Wells, Military reservations, Obser- 
vation wells. 


In 1979, the U.S. Geological Survey (USGS) iden- 
tified three major plumes of contaminated ground- 
water at Wurtsmith Air Force Base, Michigan. 
This report concerns two of these plumes, known 
as the Alert Apron and Northern Landfill plumes. 
The principal contaminant in the Alert Apron area 
is 1,1,1-trichloroethylene (TCE), which is detected 
primarily in shallow wells that are screened at 
average depths of < 30 ft. Approximately 88 acres 


of the Alert Apron area, including the land be- 
tween Wurtsmith AFB and Van Etten Lake, were 
above action levels (5 micrograms/L) of TCE in 
1980, with a median concentration of 93 microg/L 
of TCE. In 1987, the affected area has diminished 
to 64 acres, with a corresponding drop in the 
median TCE levels to a concentration of 30 
microg/L. Of the 64 affected acres, 54 acres are 
just within the eastern boundary of Wurtsmith 
AFB, while the remaining 10 acres are centered 
around a well off base. The prominent contami- 
nants in the Northern Landfill area are benzene, 
TCE, 1,2-dichloroethylene (DCE), and vinyl chlo- 
ride. These contaminants occur at highest concen- 
trations in the shallow monitoring wells and to a 
lesser extent have also been detected in the deeper 
wells. Vinyl chloride is the most extensively dis- 
tributed contaminant of this group with a peak 
concentration of about 60 microg/L. Benzene is 
mainly restricted to the eastern edge of Wurtsmith 
AFB, and reportedly occurs at concentrations ex- 
ceeding 2000 microg/L off base in the vicinity of 
Camp Nissokone. Peak DCE has decreased 90% 
from about 150 microg/L in 1980 and 1984 to 
about 15 microg/L in 1987. TCE has appeared 
above action levels at only three wells, and its peak 
levels have also decreased 90% from 130 microg/ 
L in 1980 to about 13 microg/L in 1987. The most 
likely source of contamination for the Alert Area 
plume is a single spill of < 3.5 barrels of TCE near 
the waste storage area, sometime in the 1970s. 
There may also have been a second source of TCE 
in the vicinity of the off-base. (Lantz-PTT) 
W89-10368 


Bee CONSIDERATIONS FOR DE 
POLLUTANT TRANSPORT 
THROUGH POLYMERIC LINERS, 
Environmental Protection Polymers, Inc., Haw- 
thorne, CA. 
R. W. Telles, S. L. Unger, and H. R. Lubowitz. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-238332. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA/600/2-88/042, August 1988. 79p, 
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218. 
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prevention, *Path of pollutants, Solute transport, 
Landfills, Salts, Permeability. 


The technical basis for assessing the transport of 
fluids through polymeric liners used to confine 
pollutants in landfills and impoundments was in- 
vestigated. When a mixture of organic fluids, 
water, salts, and other substances are confined by 
an intact liner, first the organic fluids permeate 
according to their mobilities, then water. Salts, 
macromolecules, and microorganisms remain con- 
fined. These phenomena indicate that fluids are 
transported by the permeation mechanism and that 
properly selected and installed liners made with 
commodity resins can be effective. Organic fluids 
can be one of the major factors in determining de 
minimis values. These permeation rates can be 
appreciable; therefore, impoundments with organic 
fluids must be selectively designed so that adequate 
protection of health and the environment is main- 
tained. (Author’s abstract) 
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um, Heavy metals, Soil contamination, Volatile 
organic compounds, Landfills, Groundwater 
movement. 


A Phase II Stage 1 Problem Confirmation portion 
of the Installation Restoration Program (IRP) 
effort, was conducted at Selfridge Air National 
Guard Base (ANGB), Macomb County, Michigan. 
The scope of the investigation included the follow- 
ing activities: the installation of twenty-five moni- 
toring wells at Selfridge ANGB; establishment of 
five surface water samplin; iB sites; the collection 
and analysis of one round of water quality samples 
from all groundwater monitoring wells and surface 
water monitoring sites; the collection and analysis 
of soil samples; the collection of three rounds of 
water level measurements from each monitoring 
well. The regional hydraulic gradient of the 
groundwater in the unconsolidated aquifer(s) is 
eastward in conformance with the topographic 
gradient. In the immediate vicinity of Selfridge 
ANGB the groundwater in the shallow subsurface 
is believed to flow directly to Lake St. Clair or to 
tributary streams of the lake. Because most of the 
near surface deposits are fine-grained and of low 
permeability the groundwater flow and contami- 
nant migration velocities are — to be very 
low. Elevated concentrations total organic 
carbon were reported in all of the groundwater 
and surface water samples, with highest concentra- 
tions at the Southwest Sanitary Landfill, Fire 
Training Area-2 and the Northwest Landfill. Con- 
centrations of phenols in excess of Federal water 
quality standards were detected in the groundwat- 
er at the Southwest Sanitary Landfill. Elevated 
COD levels were gen in groundwaters adja- 
cent to each landfill. Oil, grease and leum 
hydrocarbon concentrations in excess of the taste 
and odor threshold were detected in all water 

samples. Soluble copper concentrations in excess 
of t the Federal Primary Drinking Water Standards 
were detected at each of the landfills. Soluble 
cadmium was also detected in excess of drinking 
water standards. Detectable concentrations of 
volatile organic compounds (VOCs) were reported 
in 17 of 30 water samples and at six of the seven 
sites. VOCs were also detected in each of the 27 
soil samples submitted for analysis. (Lantz-PTT) 
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STATISTICAL MODEL OF ENVIRONMENTAL 
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A time variable model of polychlorinated biphen- 
yls (PCBs) in the upper Hudson River over a nine 
mile reach was calibrated for a transient event. 
Time variable upstream conditions as well as vari- 
able interactions with the sediment were included. 
Partitioning, diffusive exchange between intersti- 
tial sediment concentration and the overlying 
water column and flow-dependent resuspension 
were also incorporated. April/May 1977 was used 
as the calibration period. Data analysis indicated 
PCB concentration as a function of river flow 
reflecting the resuspension of sediment particles. 
Calibration to observed suspended solids probabili- 
ty distribution function provided estimates of set- 
tling and resuspension parameters. The PCB prob- 
ability distribution for the event was calibrated 
using a settling velocity of 1 m/d, resuspension as a 
function of flow, sediment diffusion coefficient of 
0.1 m/d, partition coefficient of 100,000 L/kg and 
a sediment PCB concentration of 20 micrograms/ 
g. Sensitivity analysis indicates that the partition 
coefficient of the sediment and the PCB sediment 
and the PCB sediment concentration are particu- 
larly significant transient PCB behavior in the 
Hudson River. (Author’s abstract) 
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Survey data are presented for eastern Canada, a 
region that corresponds to the area east of Manito- 
ba and south of approximately 52 N. The aquatic 
resources in the area are 


Base cations, sulfate, and acid neutralizing i 
(ANC) values generally increase from east to west. 
Median lake sulfate concentrations are highest in 
south-central and northeastern Ontario, and ANC 
and pH are lowest in Nova Scotia, pcergiee sae 
and south-central Ontario. It has been estimated 
that > 350,000 lakes in the area of interest have an 
ANC < 50 microequivalents/L (ueg/L), — ~ 
> 14,000 lakes have pH < 4.7. Another stud 
estimated that the number of lakes with pH < 5.0 
was 12,500. The estimates are comparable in size 
but their uncertainty is unknown. These estimates 
of water chemistry are for average lake conditions. 
Short-term episodes of low boy and ANC during 
spring snowmelt are evidently quite common, al- 
ough little direct evidence exists of the im 
of these episodes on biota. (See also W89-10377) 
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QUANTIFYING CHEMICAL CHANGE AS A 
RESULT OF ACIDIC DEPOSITION, 
Environmental and Social Systems Analysts Ltd., 
Toronto (Ontario). 

M. L. Jones, R. B. Cook, J. P. Smol, and R. S. 
Turner. 

IN: The Effects of Acidic Deposition on Aquatic 
Resources in : An Analysis of Past, Present, 
and Future Effects. Report No. ORNL/TM-- 
10405, March 1988. p 19-45, 5 fig. 


Descriptors: *Acid streams, *Canada, *Water pol- 
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fates, Hydrogen ion concentration, Acidity. 


Historical surface water chemistry data for the past 
10 to 50 years, in eastern Canada, are limited. 
Where data exist, changes in pH and acid neutraliz- 
ing capacity (ANC) are consistent with acidic- 
deposition-caused changes in surface water chemis- 
try, although the pH trends are obscured by meas- 
urement uncertainties of historical data. In regions 
where paleoecological techniques have been used 
in conjunction with an analysis of historical data 
(e.g., southern Ontario), results from both tech- 
niques supported a conclusion that surface waters 
have been affected by atmospheric deposition. 
Processes occurring within the soils, vegetation, 
and surface waters of a catchment may greatly 
influence the chemistry of surface water, both by 

mediating the effect of acidic deposition on water 
chemistry and by providing sources of acidity. 
Several studies have shown that organic acids, 
presumably produced in the watershed, can con- 
tribute significantly to the acidity of surface 
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waters. There is relatively little direct evidence of 
Stun Ebdon aides hereediteee 
sition. However, evidence from 

ition is largely Supandile 
i of surface waters. 
deposition and lake water 
sulfate reveal that most of the sulfate concentration 
ee ae ee eee 
deposition. Analyses of ion ratios indicate that 
ANC has been replaced by S$O4(2-) over broad 
areas of eastern Canada, resulting in greatly de- 
creased ratios of ANC:(Ca + Mg) and increased 
ratios of SO4(2-):(Ca +Mg). Furthermore, analy- 
ses of the relationship between organic anions and 
ANC on a scale strongly disputes the 
notion of a primary role for organic acidity in 
determining the current status of lakes in eastern 
Canada. regional patterns of ion ratios corre- 
spond closely to of atmospheric sulfur 
deposition, as a much greater extent of 
in areas receiving high levels of acidic 

deposition. (See also W89-10377) (Lantz-PTT) 
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BIOLOGICAL RELEVANCE OF OBSERVED 
CHANGES IN CHEMISTRY RESULTING 
FROM ACIDIC DEPOSITION, 
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W89-10380 


PREDICTION OF FUTURE EFFECTS OF AT- 
MOSPHERIC DEPOSITION ON SURFACE 
WATER CHEMISTRY AND BIOTA, 
Environmental and Social Systems Analysts Ltd., 
Toronto (Ontario). 

For primary bibliographic entry see Field 5C. 
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OVERVIEW OF THE PRECP PROGRAM, 
Battelle Pacific Northwest Labs., Richland, WA. 
J. M. Hales. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-008205. 
Price codes: A02 in paper copy, AOI in microfiche. 
Report No. PNL-SA--15688, February 1988. 8p, 1 
fig, 1 tab. DOE contract DE-AC06-76RL0 1830. 


Descriptors: *PRECP program, *Precipitation, 
*Clouds, *Water pollution sources, *Acid rain, 
*Air pollution, Field tests, Model studies, Clima- 
tology, Snow, Convective precipitation, Cloud 
physics, Sensitivity analysis, Storms. 


The PRocessing of Emissions by Clouds and Pre- 
Program 


—_— (PRECP) addresses the scien- 
understanding and quantitative description of 
the physical and chemical storm processes that 
lead to deposition of pollutants to earth’s sur- 
face. These processes are primary determinants of 
source-receptor transport distances and of the 
— forms, concentrations, and wet-deposi- 
of pollutants at receptor sites. 
PRECP's principal objective requires a composite 
approach that links a number of components or 
‘Program Sectors’, which range from molecular to 
regional in scale. These sectors include: (1) labora- 
tory ts; (2) field studies; (3) diagnostic 
i field-data analysis; and (4) integrated 
and climato! analyses. Field studies conduct- 
ed by P to date include: PRECP I-initial 
survey of scavenging by springtime frontal storms 
in the eastern United States; PRECP II-detailed 
study of scavenging by western convective storms; 
PRECP IlIl--study of scavenging by northeastern 
snow storms; PRECP IV--regional study of spring- 
time cyclonic storms, with emphasis on southeast- 
ern storm genesis; PRECP V--pilot study of scav- 
enging by convective storms in polluted environ- 
ments; PRECP VI-detailed study of scavenging 
by convective storms in polluted environments, 
with an emphasis on convective-storm scavenging 
module evaluation for RADM and other 
models; and PRECP VIlI--detailed study of scav- 
enging by fall frontal storms, (pending) with spe- 
cial focus on storms following stagnation episodes. 
PRECP’s diagnostic modeling sector is subdivided 
into several categories: (1) Development of im- 
proved cloud-physics parameters for regional dep- 
osition models; (2) Development of improved wet- 
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chemical parameters for regional deposition 
models; (3) Composite storm-scale phenomena; (4) 
Composite regional-scale scavenging phenomena; 
and (5) Sensitivity analysis. (Lantz-PTT) 
W89-10383 


INSTALLATION RESTORATION PROGRAM 
PHASE __II-CONFIRMATION/QUANTIFICA- 
TION STAGE 1, BUCKLEY AIR NATIONAL 
GUARD BASE, COLORADO. 

Dames and Moore, Park Ridge, IL. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A195 525. 
Price codes: A06 in paper copy, AO1 in microfiche. 
Final Report, March 21, 1986. 137p, 6 tab, 11 
plates, 11 append. AF contract F33615-83-D-4002. 
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Heavy metals, Aquifers, Organic compounds, Hy- 
drogen ion concentration, Lead, Nickel, Silver, 
Cadmium, Chromium, Pesticides, Oil pollution, 
Drinking water, Monitoring wells, Water analysis. 


Buckley Air National Guard Base (ANGB) is lo- 
cated in Arapahoe County, Colorado, in the city of 
Aurora, and has been in operation since 1942. The 
Phase II field investigation of the Installation Res- 
toration Program (RP) consisted of investigation 
at the following sites: Site 1--landfill zone includ- 
ing oil pit; Sites FT-1, FT-2, and FT-3--fire train- 
ing areas; and Site 5--storm drainage system near 
Bidg. 801. The field investigation consisted of: 
drilling, soil and water sampling, geologically log- 
ging and installing four monitor wells at Site 1; and 
drilling, soil sampling, and geologically logging 
nine borings at the rest of the sites. The ground- 
water samples were analyzed for pH, temperature, 
specific conductance, cadmium, chromium, lead, 
nickel, silver, phenolics, total dissolved solids 
(TDS), total organic carbon (TOC), total organic 
halogens (TOX), and 14 pesticides. The soil sam- 
ples were analyzed for percent moisture, phenolics, 
TOC, and TOX at all sites and for lead at FT-1, 
FT-2, FT-3, and Site 5; at Site 1 they were also 
analyzed for 14 pesticides. Contamination of the 
groundwater has been found at Buckley ANGB. 
Cadmium levels exceeded primary drinking water 
standards at the landfill zone and oil pit. This is an 
area where it is likely the bedrock aquifer dis- 
charges to the alluvial aquifer may be affected. 
The soil at Buckley is contaminated at Site FT-3, 
as evidenced by a strong fuel odor and elevated 
TOX and TOC. This site is also in an area where 
contaminated groundwater would probably dis- 
charge to the East Toll Gate Creek aquifer. Down- 
gradient users of this aquifer are within 1 mile of 
the base boundaries. Groundwater sampling and 
analysis at Sites FT-1, FT-2, and FT-3 are recom- 
mended to assess whether these sites had an impact 
on water quality. (Lantz-PTT) 
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A Phase II, Stage I site investigation has been 
performed at the USAF Plant No. 59 (AFP 59) in 
Johnson City, New York. AFP 59 is located in an 
industrial area adjacent to the Susquehanna River. 
The site overlies the Clinton Street-Ballpark 
Valley aquifer which consists of glacial valley fill 
sediments of clay, silt, sand and gravel. This aqui- 


fer is a major source of groundwater in the area 
and has been designated a ‘sole source’ aquifer. As 
part of the field investigation a total of three shal- 
low monitoring wells were installed to depths of 
26-29 feet. Three shallow test borings (10 ft) were 
also drilled near the plating operations. Fifteen 
subsurface soil samples plus QA/QC samples were 
submitted for laboratory analysis. The soil samples 
showed trace levels of Toxicity metals which were 
below Toxicity maximum contaminant levels. 
Groundwater samples were collected from the 3 
wells installed during the investigation and from 
one production well at the site. Two metals (cad- 
mium and lead) and two organics (trichloroethene 
and trans-11,2-dichloroethene) were detected in 
samples at levels equal to or in excess of current 
relevant criteria, standards or guidance values. An- 
alytical results indicate some correlation with 
chemicals reportedly stored and used in industrial 
processes at AFP 59 in the past. The distribution of 
similar contaminants in groundwater and soil were 
inconsistent throughout the site. The highest level 
of lead in undwater was found in the upgra- 
dient well, indicating that the contamination may 
be originating from an off-site source. Volatile 
organics were only found in one shallow monitor- 
ing well and the deeper on-site production well. 
These wells are located downgradient/cross-gradi- 
ent to AFP 59. This indicates that the contamina- 
tion in the deeper zone of the aquifer may also 
have an off-site origin. The major concern is the 
impact this contamination may have on munici 
water supply wells within 100 ft southwest of the 
site. (Author’s abstract) 
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HEALTH AND ENVIRONMENTAL EFFECTS 
PROFILE FOR MALEIC ANHYDRIDE. 
Environmental Protection Agency, Cincinnati, 
OH. Environmental Criteria and Assessment 
Office. 
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MARYLAND LONG-TERM STREAM CHEMIS- 
TRY MONITORING PROGRAM. VOLUME II: 
QUALITY ASSURANCE PLAN, 
International Science and Technology, 
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For primary bibliographic entry see Field 5G. 
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AND ENVIRONMENTAL EFFECTS 
PROFILE FOR 2,4-TOLUENEDIAMINE. 
Environmental Protection Agency, Cincinnati, 
OH. Environmental Criteria and Assessment 
Office. 
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In response to the Resource yong and 
Comprehensive Environmental Respo Com- 
pensation and Liability Act of 1980 (CERCLA or 
Superfund), the Department of Defense requires 
identification of past sites on DoD installations. As 
part of the this program, a total of five monitoring 
wells were constructed around two sites of the 
Burlington Air National Guard Base, VT: Site 1 
consists of a former fire department training area 
(FDTA) and old landfill; Site 2 is a construction 
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rubble dump. Based on the analyses performed to 
date, the FDTA/Old Landfill is a source of con- 
tamination to groundwater resources in the imme- 
diate vicinity of the site. Volatile organic contami- 
nation was detected in shallow sands at the 
FDTA/Old Landfill. Free-floating hydrocarbons 
having fuel oil odors were noted in Wells BP-7 and 
BP-12 during the sampling program. The principal 
organic constituents of concern and their highest 
concentrations were: benzene (120 micrograms/L 
(ug/L)); 1,2-trans-dichloroethylene (2,700 ug/L); 
xylenes (690 ug/L); vinyl chloride (40 ug/L); and 
chloroethane (8 ug/L). Based on the Phase II State 
1 Confirmation Study, the following conclusions 
have been drawn: (1) groundwater occurs under 
unconfined or water table conditions in deltaic 
sands which underlie the FDTA/Old Landfill. 
Groundwater flow within the shallow localized 
water table is generally to the north and northeast; 
(2) a strong downward hydraulic gradient occurs 
between the shallow water table and the semi- 
confined to confined water within the underlying 
glacial tills and bedrock; (3) Levels of total volatile 
priority pollutant organics were at the 
FDTA/Old Landfill Site ranging from 7 ug/L in 
BP-2 to 3580 ug/L in BP-7. These ranges do not 
include trace levels ( < 10 ug/L) of various com- 
pounds for which —— could not be pre: 
cisely made; (4) Surface water samplin; 

around the FDTA/Old Landfill and ny baw 
tion Rubble Landfill has revealed limited impacts 
based upon the presence of EPA Priority Pollutant 
List volatile organic compounds. (Lantz-PTT) 
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Available from the National Technical Information 
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The overview of sediment quality in waters of the 
United States focuses on qualitatively describing 
the nature and extent of contaminated sediments, 
i.e., bottom deposits in rivers, lakes, harbors and 
oceans that have been polluted with heavy metals, 
organic chemicals and other materials from anthro- 
pogenic sources. Such materials, also called ‘in- 
place pollutants,’ may be significantly impacting 
aquatic ecosystems in some areas, and may be 
degrading the quality of the overlying water to the 
extent that water quality criteria are exceeded, and 

that uses of the water--both by — life and 
humans--are impaired. Information for this report 
was obtained from a review of the published litera- 

ture and from interviews with individuals in - 
cies that deal with contaminated entimente. 

data collection is not statistically designed or geo- 
graphically complete despite these efforts. The 
study did not include a major compilation of sedi- 
ment quality data or screen data. Major sections of 
the report provide information on: (1) the nature of 
sediment contamination problems; (2) sources of 
contaminated sediments; (3) available responses to 
sediment contamination; and (4) overview of sedi- 

ment quality criteria, used to classify sediments as 
polluted or not. (Author’s abstract) 
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ISTICS IMENTATION FOR 
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sources Div. 

K. S. Wilson. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; pa 
copy $12.75, microfiche $4.00. USGS WaterRe- 





sources Investigations Report 88-4022, 1988. 80p, 
12 fig, 10 tab, 26 ref. 


Descriptors: *Sedimentation, *Water quality, 
*Coal mining effects, *Raccoon Creek Basin, 
*Ohio, Benthic fauna, Cross sections, Strip mines, 
Land reclamation, Coal mines. 


The Ohio Department of Natural Resources, Divi- 
sion of Reclamation, plans widespread reclamation 
of abandoned coal mines Goong the Raccoon 
Creek basin in southeastern Ohio. Hydrologic data 
were collected in the Raccoon Creek watershed to 
be used as background data for comparison with 
data collected after reclamation is complete. 
Chemical, biological, and suspended-sediment data 
collected at 17 sites from July 1984 through Sep- 
tember 1986 indicate that the East Branch, Brushy 
Creek, Hewett Fork, and Little Raccoon Creek 
subbasins, including Flint Run, are affected by 
mine drainage. Suspended-sediment yields of 70.7 
tons/sq mi/year at the headwaters of Raccoon 
Creek and 54.5 tons/sq mi/year near the mouth of 
Raccoon Creek indicate that cumulative sedimen- 
tation from erosion of abandoned mine lands in the 
basin is not excessive. (USGS) 

W89-10406 


CONCENTRATIONS OF el TRACE 
INORGANIC CONSTITUENTS SYN- 
THETIC ORGANIC COMPOUNDS Tt IN THE 
WATER TABLE AQUIFERS IN THE MEM- 
PHIS AREA, TENNESSEE, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

B. W. McMaster, and W. S. Parks. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
_ Report 88-485, 1988. 23p, 5 fig, 5 tab, 13 
ref. 


Descriptors: *Water quality, *Tennessee, 
*Groundwater, *Trace elements, *Organic com- 
pounds, *Pesticides, *Groundwater pollution, Aq- 
uifer, Alluvium, Fluvial deposits, Memphis. 


Water quality samples for analysis of selected trace 
inorganic constituents and synthetic organic com- 
pounds were collected from 29 private or observa- 
tion wells in alluvium and fluvial deposits of Qua- 
ternary and Tertiary age. The alluvium and fluvial 
deposits are the water table aquifers in the Mem- 
phis Light, Gas and Water Division well fields so 
that samples could be collected and analyzed to 
characterize the quality of water in the fluvial 
deposits at these well fields. Samples from seven of 
these wells (two were dry) were analyzed for 
major constituents and properties of water as well 
as for selected trace inorganic constituents and 
synthetic organic compounds. Analysis of the 
water from most of the 236 6 wells sampled indicated 
ranges in concentration values for the trace inor- 
ganic constituents that agreed with those previous- 
ly known, although some new maximum values 
were established. The analysis of water from four 
wells indicated that the water is or may be con- 
taminated. Concentrations of barium (1,400 micro- 
grams per liter--ug/L), strontium (1,100 ug/L), and 
arsenic (15 ug/L, along with specific conductance 
(1,420 microsiemens per centimeter--uS/cm) were 
in water from one well in the alluvium. Low 
concentrations (0.02 to 0.04 ug/L) of the pesticides 
aldrin, DDT, endosulfan, and perthane were 
present in water from two wells in the fluvial 
deposits. Water from one of these wells also con- 
tained 1,1,1 trichloroethane (4.4 ug/L). Analysis of 
water from another well in the fluvial deposits 
indicated values for specific conductance (1,100 
uS/cm), alkalinity (508 mg/L--as CaCO3), chlo- 
ride (65 mg/L), and barium (240 ug/L)a that are 
= A a from the fluvial deposits. (USGS) 


PREIMPOUNDMENT HYDROLOGICAL CON- 
DITIONS IN THE SWATARA CREEK AND ES- 
TIMATED POSTIMPO' 


QUALITY IN AND DOWN 

THE PLANNED SWATARA STATE PARK RES- 
ERVOIR, LEBANON AND SCHUYLKILL 
COUNTIES, PENNSYLV 


Geological Survey, Harrisburg, PA. Water Re- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


sources Div. 

D. K. Fishel. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4087, 
1988. 108p, 20 fig, 20 tab, 38 ref. 


Descriptors: *Pennsylvania, *Multipurpose reser- 
voirs, *Alkalinity, *Acidity, *Metals, *Acid mine 
drainage, Swatara Creek, Water quality, Nutrients, 
Duration table, Water pollution sources, Coal 
mining. 


The hydrology and water quality of Swatara 
Creek, Pennsylvania, were studied from July 1981 
through September 1984. The purpose was to de- 
termine the effects of anthracite-coal mining and 
other point and nonpoint sources on the water 
quality of a planned 10,500 acre-foot reservoir. 
The Swatara State Park Reservoir is planned to be 
used for recreation and drinking water supply for 
the city of Lebanon and surrounding communities. 
Annual precipitation during 1982, 1983, and 1984 
was about 8% below, near normal, and 29% above 
the long-term average, respectively. The average 
streamflow to the planned reservoir area during 
the 1983 water year was about 220 cu ft/sec. 
Inflows to, and downstream discharge from the 
planned reservoir were poorly buffered. Median 
eikalinity ranged from 4 to 7 m (milligrams per 
liter) and median acidity ranged from 2 to 5 pad 
at the three sampling locations. Maximum total- 
recoverable iron, aluminum, and manganese con- 
centrations were 100,000, 66,000, and 2,300 ug/L 
(micrograms per liter), respectively. During 1983 
the annual discharges of ba eat pa pede 
aluminum, and manganese to the 
area were estimated to be 692, Soran ont $8 toms, 
respectively. About 87% of the total-recoverable 
iron, and 91% of the total-recoverable aluminum 
measures was in the suspended phase. The data 
indicated that mine drainage affects the quality of 
Swatara Creek and will affect the quality of the 
planned reservoir. In addition to mine drainage, 
point source nutrient and metal discharges will 
probably affect the planned reservoir. lows to 
the planned Swatara State Park Reservoir are esti- 
mated to be acidic and rich in nutrients and select 
metals. Unless an effort is made to improve the 
quality of water from point and nonpoint sources, 
these conditions may impair the planned uses for 
the reservoir. Conservation releases from the reser- 
voir need to be carefully controlled or these condi- 
tions also may degrade the water quality down- 
stream. (USGS) 
W89-10413 


NITROGEN TRANSPORT IN A SHALLOW 

OUTWASH AQUIFER AT OLEAN, CATTAR- 

AUGUS COUNTY, NEW YORK, 

— Survey, Albany, NY. Water Resources 
Vv. 

R. M. Yager, and M. P. Bergeron. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225; 

copy $14.50, microfiche $8.50. USGS Water-Re- 

sources Investigations Report 87-4043, 1988. 49p, 

29 fig, 7 tab, 23 ref. 


Descriptors: *New York, *Path of pollutants, 
*Groundwater pollution, *Nitrates, Adsorption, 
Contamination, Nitrogen, Solute transport, Ammo- 
nium, Glacial aquifers, Traveltime. 


Groundwater beneath an industrial park at Olean, 
New York, contained nitrogen compounds in con- 
centrations that in 1983 ranged from 10 to 1,280 
mg/L as nitrogen, mainly in the form of ammoni- 
um. Continuous pumping from an industrial well 
field creates a cone of de depression that prevents the 
nitrogen compounds from migrating to municipal- 
supply wells, 7,000 ft away. A two-dimensional 

po transport model was used to simulate 
changes in nitrogen concentrations that would 
result from a permanent shutdown of the well 
field. The model assumed the nitrogen source de- 
cayed at an exponential rate with a decay constant 
of 0.3/year to account for nitrogen removed from 
the aquifer by pumping during 1978-84. The source 
of contamination was found to be sensitive to the 
volume of pumpage at the industrial well field, 
which altered the rate of groundwater flow 
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through the contaminated area. Simulations of a 
permanent shutdown of the well field, assuming 
nitrogen migrates as a conservative solute, indicat- 
ed that nitrogen-bearing groundwater would reach 
the municipal well field within 5 years and the 
peak concentrations at the municipal well field 
would range from 2 . 5 mg/L. 

Langmuir adsorption of the dissolved ammonium 
with a one-dimensional model indicated that the 
arrival of the solute front at the municipal well 
field would be retarded by a factor of three. 
(USGS) 

W89-10417 


RECONNAISSANCE INVESTIGATION OF 
IM SEDIMENT. 


TULARE LAKE 

fn gol SAN JOAQUIN 
VALLEY, CALIFORNIA, 1986-87 
Sa Survey, Sacramento, CA. Water Re- 
sources Di 
R.A. + al D. U. Palawski, and J. P. 
Skorupa. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $16.00. USGS Water-Resources Investiga- 
- Report 88-4001, 1988. 86p, 9 fig, 23 tab, 72 


Descriptors: Mong elements, *California, *Seleni- 


protection, Water quality, Soil chemistry, Wildlife 
habitats, Tulare Lake Bed, San Joaquin Valley, 
Bioaccumulation. 


Concentrations of numerous toxic elements and 
pesticides were measured during 1986 in water, 
sediment, and biota from three areas near the 
Tulare Lake Bed, southern San Joaquin Valley, 
California: Kern National Wildlife Refuge (Kern 
NWR), Pixley NWR, and Westfarmers ev: 

tion ponds about 5 miles west of Kern NWR, to 


but ranged from 110 to 360 microg/ 
drainwater impounded in the evapo- 
is The ratio of mean selenium concen- 


biological effects on shorebirds nesting at the 
ponds, although interpretation of the magnitude of 
effects is premature, pending completion of ongo- 
ing = by the U.S. Fish and Wildlife Service. 


(USGS) 
W89-10426 


GROUNDWATER GEOCHEMISTRY OF THE 
ALBUQUERQUE-BELEN BASIN, CENTRAL 
NEW MEXICO, 


pean 5 ‘egies Albuquerque, NM. Water Re- 
sources Di 

For por tot bibliographic entry see Field 2K. 
W89-10431 


TECHNIQUES FOR’ ESTIMATION OF 
STORM-RUNOFF LOADS, Mgr AND 


SELECTED CON 

TIONS IN URBAN WATERSHEDS. IN THE 
UNITED STA 

Geological Survey, Denver, CO. Water Resources 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Div. 
For primary bibliographic entry see Field 4C. 
W89-10439 


SELECTED WATER QUALITY DATA FOR 
THE FORT HALL INDIAN RESERVATION, 
SOUTHEASTERN IDAHO, 

Geological Survey, Boise, D. Water Resources 
Div. 


For coon bibliographic entry see Field 7C. 
W89-1044 


RELATION OF TRIHALOMETHANE-FORMA- 
TION POTENTIAL TO WATER QUALITY AND 
PHYSICAL CHARACTERISTICS OF SMALL 
WATER SUPPLY LAKES, EASTERN KANSAS, 
Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2K. 
W89-10452 


EVALUATION OF AGRICULTURAL BEST- 
MANAGEMENT PRACTICES IN THE CONES- 
TOGA RIVER HEADWATERS, PENNSYLVA- 


NIA, 

Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

D. C. Chichester. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-96, 1989. 32p, 6 fig, 11 tab, 33 
ref. 


Descriptors: *Nonpoint pollution sources, *Water 
quality, Agricultural hydrology, Nutrients, Sus- 
pended sediment, Pesticides, Water pollution con- 
trol, Pennsylvania, Conestoga River. 


The U.S. Geological Survey is conducting a water 
quality study as part of the nationally implemented 
Rural Clean Water Program in the headwaters of 
the Conestoga River, Pennsylvania. The study, 
which began in 1982, was designed to determine 
the effect of agricultural best management prac- 
tices on surface--and groundwater quality. The 
study was concentrated in four areas within the 
intensively farmed, carbonate rock terrane located 
predominately in Lancaster County, Pennsylvania. 
These areas were divided into three monitoring 
components: (1) a Regional study area (188 sq mi): 
(2) a Small Watershed study area (5.82 sq mi); and 
(3) two field site study areas, Field-Site 1 (22.1 
acres) and Field 2 (47.5 acres). The type of water 
quality data and the methods of data collection and 
analysis are presented. The monitoring strategy 
and description of the study areas are discussed. 
The locations and descriptions for all data collec- 
tion locations at the four study areas are provided. 
(USGS) 

W89-10454 


GROUNDWATER FLOW AND QUALITY BE- 
NEATH SEWAGE SLUDGE LAGOONS, AND A 
COMPARISON WITH THE GROUNDWATER 


Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

K. E. Bobay. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $12.00, microfiche $4.00. USGS Water-Re- 
sources Investigations Report 88-4175, 1988. 74p, 
14 fig, 12 tab, 73 ref. 


Descriptors: *Path of pollutants, *Groundwater 
movement, *Groundwater pollution, *Indiana, 
*Landfills, *Leachates, *Sludge, *Sludge lagoons, 
Statistical analysis, Alluvial aquifers, Hydrogeo- 
logy, Marion County. 


The groundwater beneath eight sewage sludge la- 
goons, was studied to characterize the flow regime 
and to determine whether leachate had infiltrated 
into the glacio-fluvial sediments. Groundwater 
quality beneath the lagoons was compared with 
the groundwater quality beneath a landfill where 
sludge had been applied. The lagoons and landfills 
overlie outwash sand and gravel deposits separated 


by discontinuous clay layers. Shallow groundwater 
flows away from the lagoons and discharges into 
the White River. Deep groundwater discharges to 
the White River and flows southwest beneath 
Eagle Creek. After an accumulation of at least 2 
inches of precipitation during 1 week, groundwater 
flow is temporarily reversed in the shallow aquifer, 
and all deep flow is along a relatively steep hy- 
draulic gradient to the southwest. The groundwat- 
er is predominantly a calcium bicarbonate type, 
although ammonium accounts for more than 30% 
of the total cations in water from three wells. 
Concentrations of sodium, chloride, sulfate, iron, 
arsenic, boron, chemical oxygen demand, total dis- 
solved solids, and methylene-blue-active substances 
indicate the presence of leachate in the groundwat- 
er. Concentrations of cadmium, chromium, copper, 
lead, mercury, nickel, selenium, and zinc were less 
than detection limits. The concentrations of 16 of 
19 constituents or properties of groundwater be- 
neath the lagoons are statistically different than 
groundwater beneath the landfill at the 0.05 level 
of significance. Only pH and concentrations of 
dissolved oxygen and bromide are higher in 
groundwater beneath the landfill than beneath the 
lagoons. (USGS) 

W89-10463 


HYDROLOGY OF THE MELTON VALLEY RA- 
DIOACTIVE WASTE BURIAL GROUNDS AT 
OAK RIDGE NATIONAL LABORATORY, TEN- 


NESSEE, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

D. A. Webster, and M. W. Bradley. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-686, 1988. 115p, 36 fig, 12 tab, 
74 ref. 


Descriptors: *Path of pollutants, *Groundwater 
pollution, *Radioactive wastes, *Radioactive waste 
disposal, *Leaching, *Tennessee, Hydraulic con- 
ductivity, Groundwater, Contamination, Iron, 
Tritium, Strontium 90, Oak Ridge National Labo- 
ratory. 


Burial grounds 4, 5, and 6 of the Melton Valley 
Radioactive-waste Burial Grounds, Oak Ridge, 
TN, were used sequentially from 1951 to the 
present for the disposal of solid, low level radioac- 
tive waste by burial in shallow trenches and auger 
holes. Abundant rainfall, a generally thin unsatu- 
rated zone, geologic media of inherently low per- 
meability, and the operational practices employed 
have contributed to partial saturation of the buried 
waste, leaching of radionuclides, and transport of 
dissolved matter from the burial areas. Two pri- 
mary methods of movement of wastes from these 
sites are transport in groundwater, and the over- 
flow of fluid in trenches and subsequent flow 
across land surface. Whiteoak Creek and its tribu- 
taries receive all overland flow from trench spill- 
age, surface runoff from each site, and discharge of 
groundwater from the regolith of each site. Poten- 
tiometric data, locally, indicate that this drainage 
system also receives groundwater discharges from 
the bedrock of burial ground 5. By projection of 
the bedrock flow patterns characteristic of this site 
to other areas of Melton Valley, it is inferred that 
discharges from the bedrock underlying burial 
grounds 4 and 6 also is to the Whiteoak Creek 
drainage system. The differences in potentiometric 
heads and a comparatively thin saturated zone in 
bedrock do not favor the development of deep 
flow through bedrock from one river system to 
another. (USGS) 

Ww 0464 


CALIBRATION AND USE OF AN INTERAC- 
TIVE-ACCOUNTING MODEL TO SIMULATE 
DISSOLVED SOLIDS, STREAMFLOW, AND 
WATER SUPPLY OPERATIONS IN THE AR- 
KANSAS RIVER BASIN, COLORADO, 
— Survey, Denver, CO. Water Resources 
Vv. 

A. W. Burns. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $18.25, microfiche $4.00. USGS Water-Re- 
sources Investigations Report 88-4214, March 


1989. 116p, 27 fig, 9 tab, 17 ref. 


Descriptors: *Water quality, *Water use, *Model 
studies, *Simulation analysis, *Arkansas River, 
*Colorado, River basins, Water supply, Water pol- 
lution sources, Path of pollutants, Water yield, 
Diversion. 


An interactive-accounting model was used to simu- 
late dissolved solids, streamflow, and water supply 
operations in the Arkansas River basin, Colorado. 
Model calibration of specific conductance to 
streamflow relations at three sites enabled compu- 
tation of dissolved-solids loads throughout the 
basin. To simulate streamflow only, all water 
supply operations were incorporated in the regres- 
sion relations for streamflow. Calibration for 1940- 
85 resulted in coefficients of determination that 
ranged from 0.89 to 0.58, and values in excess of 
0.80 were determined for 16 of 20 nodes. The 
model then incorporated 74 water users and 11 
reservoirs to simulate the water supply operations 
for two periods, 1943-74 and 1975-85. For the 
1943-74 calibration, coefficients of determination 
for streamflow ranged from 0.87 to 0.02. Calibra- 
tion of the water supply operations resulted in 
coefficients of determination that ranged from 0.87 
to negative for simulated irrigation diversions of 37 
selected water users. Calibration for 1975-85 was 
not evaluated statistically, but average values and 
plots of reservoir contents indicated reasonableness 
of the simulation. To demonstrate the utility of the 
model, six specific alternatives were simulated to 
consider effects of potential enlargement of Pueblo 
Reservoir. Three general major alternatives were 
simulated: the 1975-85 calibrated model data, the 
calibrated model data with an addition of 30 cu ft/ 
sec in Fountain Creek flows, and the calibrated 
model data plus additional municipal water in stor- 
age. These three major alternatives considered the 
options of reservoir enlargement or no enlarge- 
ment. A 40,000-acre-foot reservoir enlargement re- 
sulted in average increases of 2,500 acre-ft in trans- 
mountain diversions, of 800 acre-ft in storage di- 
versions, and of 100 acre-ft in winter-water stor- 
age. (USGS) 

W89-10465 


CHARACTERISTICS AND TRENDS OF 
STREAMFLOW AND DISSOLVED SOLIDS IN 
THE UPPER COLORADO RIVER BASIN, ARI- 
ZONA, COLORADO, NEW MEXICO, UTAH, 
AND WYOMING, 

Geological Survey, Denver, CO. Water Resources 
Div. 

T. D. Libermann, D. K. Mueller, J. E. Kircher, 
and A. F. Choquette. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $18.00, microfiche $4.75. USGS Water-Re- 
sources Investigations Report 87-568, March 1989. 
99p, 29 fig, 1 pl, 10 tab, 69 ref. 


Descriptors: *Colorado River, *Colorado, *Utah, 
*Dissolved solids, *Salinity, *Water use, *Water 
quality, *Flow-adjusted concentrations, *Statistical 
analysis, Streamflow, Reservoirs, Irrigation, Non- 
parametric trend analysis, Wyoming, New Mexico, 
Arizona. 


Annual and monthly concentrations and loads of 
dissolved solids and major constituents were esti- 
mated for 70 streamflow-gaging stations in the 
Upper Colorado River Basin. Trends in stream- 
flow, dissolved-solids concentrations, and dis- 
solved-solids loads were identified. Non-paramet- 
ric trend-analysis techniques were used to deter- 
mine step trends resulting from human activities 
upstream and to determine long-term monotonic 
trends. Results of analysis were compared with 
physical characteristic of the basin and historical 
water resource development in the basin to deter- 
mine source areas of dissolved solids and possible 
cause of trends. Mean annual dissolved-solids con- 
centration increases from less than 100 mg/L in the 
headwater streams to more than 500 mg/L in the 
outflow from the Upper Colorado River Basin. All 
the major tributaries that have large concentrations 
of dissolved solids are downstream from extensive 
areas of irrigated agriculture. However, irrigation 
predated the period of record for most sites and 





was not a factor in many identified trends. Signifi- 
cant annual trends were identified for 30 sites. 
Most of these trends were related to transbasin 
exports, changes in land use, salinity-control prac- 
tices, or reservoir development. The primary 
factor affecting streamflow and dissolved solids 
has been the construction of large reservoirs. Res- 
ervoirs have decreased the seasonal and annual 
variability of streamflow and dissolved solids in 
streams that drain the Gunnison and San Juan 
River basins. Fontenelle and Flaming Gorge Res- 
ervoirs have increased the dissolved-solids load in 
the Green River because of dissolution of mineral 
salts from the bank material. The largest s! 

trends occurred down-stream from Lake Powell. 


QUALITY OF WATER FROM PUBLIC- 

SUPPLY WELLS IN PRINCIPAL AQUIFERS 

OF ILLINOIS, 1984-87, 

— Survey, Urbana, IL. Water Resources 
Vv 


D. C. Voelker. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4111, 
1989. 34p, 5 fig, 11 tab, 25 ref. 


Descriptors: *Groundwater, *Water quality, *Illi- 
nois, *Data collections, Water resources data, 
Water pollution sources, Polychlorinated biphen- 
yls, Pesticides, Herbicides. 


The quality of water from public-supply wells that 
tap the principal aquifers in Illinois are summa- 
rized. Water quality data collected during the 
study included inorganic and volatile organic con- 
stituents in 2,756 samples and soluble organic con- 
stituents in 330 samples from 2,080 public supply 
wells. Water quality differs among the aquifers as 
well as within each aquifer. Groundwater quality 
generally is suitable for most domestic uses; how- 
ever, concentrations of iron, dissolved solids, and 
manganese commonly exceed the States’s general- 
use and public--and food-processing water supply 
standards. Water from some wells also contains 
concentrations of barium, chloride, fluoride, and 
sulfates that exceed those State standards. Most of 
these conditions are considered to be the result of 
natural processes. Volatile organic compounds oc- 
curred in more than 300 of the 2,756 samples 
collected. The sand and gravel aquifers generally 
are the most susceptible to human-induced con- 
tamination; 172 of the 1,047 samples from these 
aquifers indicate the presence of at least one vola- 
tile organic compound. Soluble organic com- 
pounds analyzed for included more than 30 pesti- 
cides, herbicides, and polychlorinated biphenyls 
(PCB’s). Of the 330 wells sampled, water from 
only 8 wells had quantifiable concentrations of 
soluble organic compounds. Water from five wells 
contained metolachlor, atrazine, alachlor, cyana- 
zine, and metribuzin. Water from three wells con- 
tained detectable levels of PCB’s. The presence of 
these soluble organics appears to be limited to 
wells located near sources of potential contamina- 
tion. Soluble organic compounds were detected 
only in wells located near sources of potential 
contamination. Soluble organic compounds were 
detected only in wells open to the sand and gravel 
=. (USGS) 
89-10471 


ARSENIC AND CHLORIDE DATA FOR FIVE 
STREAM SITES IN THE MADISON RIVER 
DRAINAGE, MONTANA, 1988, 

Geological Survey, Helena, MT. Water Resources 


Vv. 

J. R. Knapton, and T. M. Brosten. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
— Report 88-722, 1989. 12p, 5 fig, 3 tab, 8 
ref. 


Descriptors: *Arsenic, *Geothermal water, *Water 
quality, *Madison River, *Montana, Chlorides, 
Streamflow, Water pollution sources. 


Enriched geothermal waters in Yellowstone Na- 
tional Park contribute large quantities of arsenic to 
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the Madison River. Because arsenic may be acute- 
ly or chronically toxic to humans when ingested, it 
is of concern in the upper Missouri River basin 
where the water is used for domestic purposes. In 
passage of water downstream, concentrations of 
arsenic in the Madison and Missouri Rivers are 
diluted by tributary inflows. However, insufficient 
information existed to describe concentrations 
during runoff at specific locations. As a result, a 
monitoring network was established to better 
define arsenic concentrations during the 1988 peak 
runoff and during periods prior to and following 
the runoff. In addition to arsenic, samples were 
analyzed for chloride because of its association 
with geothermal water and specific conductance 
because it is a surrogate measure of dissolved- 
solids concentration. This report presents data ac- 
quired during 1988 at five sampling stations in the 
Madison River drainage. (USGS) 

W89-10472 


PRELIMINARY ASSESSMENT OF SOURCES, 
DISTRIBUTION AND MOBILITY OF SELENI- 
UM IN THE SAN JOAQUIN VALLEY, 
Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

R. J. Gilliom. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4186, 
March 1989. 129p, 70 fig, 5 tab, 97 ref. 


Descriptors: ‘*Selenium, ‘Irrigation effects, 
*Groundwater pollution, *Water pollution sources, 
*San Joaquin Valley, *California, Subsurface 
drainage, San Joaquin County. 


Selenium in tile drain water from parts of the 
western San Joaquin Valley, California, has ad- 
versely affected fish and waterfowl where drain 
water was impounded. Soils in these drained areas 
were derived from Coast Range marine sedimenta- 
ty formations, were naturally saline and probably 
contained abundant soluble selenium. Decades of 
irrigation have redistributed the most soluble forms 
of selenium from the soil into groundwater and 
have caused the water table to rise 1 to 4 ft/year. 
Selenium in shall has been further 
concentrated because of evapotranspiration. The 
rising water table has caused a large area of farm- 

land to require artificial drainage of groundwater 
that contains high concentrations of selenium. The 
present areal distribution of selenium in shallow 
groundwater reflects the natural distribution of 
saline soils. The depth distribution of selenium in 
groundwater reflects the history of irrigation. The 
highest concentrations of selenium in groundwater 
(50 to more than 1,000 micrograms/L) are in a 
zone of variable thickness located between 20 and 
150 ft below the water table. The toxic water in 
this zone was recharged during the first few dec- 
ades of irrigation. The large volume of high seleni- 
um groundwater makes it desirable to leave this 
water where it is, rather than bring it to the land 
surface or allow it to move into parts of the aquifer 
that may be used for water supply. Selenium con- 

centrations in the San Joaquin River depend on the 
magnitude of the selenium load from drain water 
and dilution by water with low concentrations of 
selenium from all other sources of streamflow. The 
San Joaquin Valley is a pay er ara example of 
how manipulation of the hydrologic system can 
cause water quality problems if naturally occurring 
toxic substances are mobilized. (USGS) 
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For primary bibliographic entry see Field 5D. 
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Geological Survey, Reston, VA. Water Resources 
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Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

sar Supply Paper 2342, 1988. 24p, 21 fig, 5 tab, 
ret. 


Descriptors: *Benzene, *Liquid-film coefficient, 

*Fate of pollutants, *Hydrocarbons, *Molecular- 
diffusion coefficient, *Volatility, *Solubility, Mo- 
lecular weight, Alkyl-substituted benzene com- 
pounds, Oxygen absorption, Rivers, Streams, Two- 
film model. 


Liquid-film coefficients for the volatilization of 
benzene and eight alkyl-substituted benzene com- 
pounds (toluene through n-octylbenzene) from 
water were measured simultaneously with the 
oxygen absorption coefficient in a constant-temper- 
ature stirred bath. Ratios of the liquid-film coeffi- 
cients for the benzene compounds to the liquid-film 
coefficients for oxygen absorption were independ- 
ent of water-mixing conditions. The molecular- 
diffusion-coefficient pe ne accurately predict- 
ed the ratios for Ibenzene through n-pentyl- 
tannane with o power dapandense of 0566 ¢n the 
diffusion coefficient. The molecular-weight proce- 
dure accurately predicted the ratios for these com- 
peunds with a power dependence on the molecular 
weight of -0.427. Predicted ratios for benzene and 
toluene were slightly larger than experimental 
ratios. These differences were attributed to possi- 
ble interactions between the molecules of these 
compounds and water molecules and to benzene 
dimerization. Predicted ratios for n-hexylbenzene, 
n-heptylbenzene, and n-octylbenzene were larger 
than experimental ratios. These differences were 
attributed to the effects of a sorption tion 
process between these compounds and the surfaces 
of the stainless-steel water bath used for the experi- 
ments. Other experimental problems 

with the low water solubility of these compounds 
also could have contributed to the differences. 
(USGS) 
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GROUNDWATER QUALITY IN THE LOMPOC 
PLAIN, SANTA BARBARA COUNTY, CALI- 
FORNIA, 1983, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2K. 
W89-10491 


WATER RESOURCES AND EFFECTS OF 
GROUNDWATER DEVELOPMENT IN PASCO 
COUNTY, FLORIDA, 

— Survey, Tampa, FL. Water Resources 


aa primary bibliographic entry see Field 2F. 
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RECONNAISSANCE INVESTIGATION OF 
WATER QUALITY, BOTTOM SEDIMENT, 
AND BIOTA ASSOCIATED WITH IRRIGA- 

DRAINAGE IN THE LOWER RIO 
GRANDE VALLEY AND LAGUNA ATASCOSA 
NATIONAL WILDLIFE REFUGE, TEXAS, 1986- 


87, 

Massachusetts Inst. of Tech., Cambridge. Micro- 
systems Technology Labs. 

For primary bibliographic entry see Field 5C. 
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GROUNDWATER RESOURCES AND SIMULA- 
TION OF FLOW IN AQUIFERS CONTAINING 
FRESHWATER AND SEAWATER, ISLAND 
COUNTY, WASHINGTON, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
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POTENTIAL EFFECTS OF SURFACE COAL 
MINING ON THE HYDROLOGY OF THE 
CREEK-PASTURE CREEK 


Geological Survey, Helena, MT. Water Resources 
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CONTAMINANT TRANSPORT IN THE UN- 
SATURATED ZONE, 
Clemson Univ., SC. Dept. of Computer Engineer- 


ing. 

rh Fiuzat, and D. Moughton. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-171490/ 
AS, Price codes: A04 in paper copy, AOI in micro- 
fiche. South Carolina Water Resources Research 
Institute, Clemson, Report No. 124, May 1987. 
48p, 45 fig, 3 tab, 14 ref. USGS contract 14-08- 
0001-G1251. USGS project G1251-03. 


Descriptors: *Flow equations, *Conductivity equa- 
tions, *Path of pollutants, *Aeration zone, *Seep- 
age, *Capillarity, Lateral movement, Aquifers, 
Landfills, Path of pollutants, Water pollution 
sources, Estimating equations, Non-dimensional 
velocities. 


The problem of flow in unsaturated soils is not 
fully understood. Several models of vertical flow 
in unsaturated soils exist and have been compared 
to laboratory data. This report compares four flow 
equations and five conductivity equations against 
each other and against a set of field data. The 
equations compared were the flow equations of 
Darcy, Klute, Morel-Seytoux and Gelhar. The 
equations of hydraulic conductivity compared 
were those of Averjanov, Mualem, Irmay, Corey, 
and Laliberte, Brooks and Corey. The equation 
combinations were compared by three different 
views, using both graphical and the root mean 
squares methods. First, a plot of the estimated time 
versus depth from the field study was compared 
with the equations’ predictions. Next, non-dimen- 
sional velocities were compared in graphs and by 
root mean squares. Presented last were graphic and 
numeric comparisons of the logs of the non-dimen- 
sional velocities. Based on the log root mean 
squares and the appropriateness of the derivation, 
Gelhar’s equation of flow and Corey’s equation of 
conductivity were chosen as agreeing most with 
the field data, though all equation combinations 
gave estimates ranging from an order of magnitude 
greater to an order of magnitude less than the field 
data. (USGS) 
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APPLICATION OF THE TWO-FILM MODEL 
TO THE VOLATILIZATION OF ACETONE 
AND T-BUTYL ALCOHOL FROM WATER AS 
A FUNCTION OF TEMPERA 

Geological Survey, Reston, VA. Water Resources 


Div. 

R. E. Rathbun, and D. Y. Tai. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

ya Supply Paper 2318, 1988. 41p, 20 fig, 13 tab, 
ref. 


Descriptors: *Fate of pollutants, *Hydrocarbons, 
*Film resistances, *Mass transfer, *Temperature, 
*Two-film model, *Vaporization, *Acetone, 
*Butyl alcohol, Henry’s law constant, Gas-film 
coefficient, Liquid-film coefficient, Oxygen trans- 
fer, Volatilization coefficient. 


Overall mass-transfer coefficients for the volatiliza- 
tion of acetone and t-butyl alcohol from water in a 
stirred constant temperature bath were measured 
simultaneously with the oxygen absorption coeffi- 
cient for three water mixing conditions and six 
water temperatures. Gas-film coefficients for ace- 
tone, t-butyl alcohol, and water were determined 
by measuring the volatilization fluxes of the pure 
substances. An equation for predicting the volatili- 
zation coefficients of acetone and t-butyl alcohol 
from streams and rivers was developed by combin- 
ing the experimental results with the two-film 
model equation and the reference substance con- 
cept for the gas and liquid films. Temperature 
dependences of the mass-transfer and liquid-film 
coefficients were accurately predicted for most of 
the temperature range of environmental signifi- 
cance with an exponential function of the recipro- 
cal absolute temperature. (USGS) 
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WATER QUALITY IN REEDY FORK AND 
BUFFALO CREEK BASINS IN THE GREENS- 
BORO AREA, NORTH CAROLINA, 1986-87, 
Geological Survey, Raleigh, NC. Water Resources 
Div. 

M. S. Davenport. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4210, 
January 1989. 134p, 16 fig, 15 tab, 29 ref. 


Descriptors: *Water quality, *Trace elements, *Or- 
ganic compounds, *Municipal water, *Greensboro, 
*North Carolina, Bottom sediments. 


Water and bottom-sediment samples were collect- 
ed April 1986 through September 1987 at 19 sites 
in the Greensboro, North Carolina, area. Sampling 
sites included streams, water-supply lakes, drinking 
water, and effluent. A summary of nearly 22,000 
separate chemical or physical analyses of water or 
bottom sediment are presented and discussed rela- 
tive to the sample location or streamflow condi- 
tions. The analyses included 39 parameters of gen- 
eral water quality indicators, major ions, nutrients, 
and trace elements; 57 acid-base/neutral extracta- 
ble compounds; 33 volatile organic compounds; 
and 41 organochlorine and organophosphorus pes- 
ticides. The qualities of raw and finished water, 
municipal effluents, and streams are compared to 
Federal and State standards or criteria. Inorganic 
constituents most commonly in excess of standards 
were iron, copper, zinc, arsenic, phosphorus, man- 
ganese, cyanide, and mercury. Relatively few or- 
ganic compounds were detected, but those report- 
ed as exceeding standards were phthalate com- 
pounds, trihalomethane compounds, organophos- 
phorus pesticides, and benzoic and phenolic com- 
pounds. Wilcoxon statistical analyses indicate dif- 
ferences in concentrations of some major ions 
among single sites in rural, semideveloped, and 
urban basins during low flow. Concentrations of 
some nutrients, major ions, and total organic 
carbon were higher at the urban site than at the 
rural and semideveloped sites. There were no dif- 
ferences among sites in suspended sediment and 
some trace element concentrations. (USGS) 
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GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO SURFACE CONTAMI- 
NATION IN ALABAMA; AREA 2, 

Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

C. R. Bossong. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4177, 
1989. 22p, 3 fig, 1 pl, 2 tab, 17 ref. 


Descriptors: *Aquifers, *Carbonate rocks, *Water 
pollution sources, *Geohydrology, *Groundwater 
pollution, *Alabama, Carbonate rocks, Ground- 
water movement, Potentiometric level. 


The major aquifers in the study area (Blount, Cher- 
okee, DeKalb, Etowah, Jackson, and Marshall 
Counties in northern Alabama) are the Knox- 
Shady, Tuscumbia-Fort Payne, and Pottsville 
aquifers. These aquifers are sources of public water 
supply and are recharged in each of the six coun- 
ties. Major aquifers are susceptible to contamina- 
tion from the surface throughout their recharge 
areas. In addition, water in these aquifers is highly 
susceptible to contamination in general topograph- 
ic settings such as poorly drained areas and in areas 
~~ aay features such as sinkholes occur. 


(USGS) 
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GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO SURFACE CONTAMI- 
NATION IN ALABAMA; AREA 3, 

Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

V. E. Stricklin. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 


Water-Resources Investigations Report 88-4120, 
1989. 17p, 3 fig, 1 pl, 2 tab, 12 ref. 


Descriptors: *Groundwater pollution, *Geohydro- 
logy, *Water pollution sources, *Alabama, 
*Aquifers, Groundwater movement, Potentiome- 
tric surface. 


This report delineates and describes the geohydro- 
logy and the susceptibility to contamination of the 
major aquifers in Area 3--Cullman, Fayette, 
Lamar, Marion, Walker, and Winston Counties, 
Alabama. The major aquifers in the study area are 
the Tuscaloosa, Pottsville, and Bangor aquifers. 
The Pottsville aquifer is the most extensively used 
in the study area. The aquifer consists of sand- 
stones and conglomerates with fractures and bed- 
ding plane openings. The Tuscaloosa aquifer, pri- 
marily used in the west and southwest part of the 
study area, is composed of sands and gravels in the 
Tuscaloosa Group. The Bangor aquifer, the least 
used aquifer in the study area, consists of limestone 
with bedding planes, solution cavaties, and frac- 
tures. All three aquifers are recharged throughout 
their outcrop areas and are susceptible to contami- 
nation from the surface within these areas. The 
Tuscaloosa aquifer is the most susceptible aquifer 
to contamination within the study area because of 
the absence of confining layers, shallow depth to 
the water surface, and relatively uniform porosity 
and permeability of aquifer materials. The Potts- 
ville and Bangor aquifers are less susceptible to 
surface contamination than the Tuscaloosa aquifer; 
generally having lower permeability and receiving 
less recharge than the Tuscaloosa aquifer thereby 
making surface contamination less likely. (USGS) 
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GEOHYDROLOGY AND SUSCEPTIBILITY OF 
AQUIFERS TO SURFACE CONTAMINATION 
IN ALABAMA; AREA 5, 

Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

R. E. Kidd. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4083, 
1989. 28p, 3 fig, 1 pl, 2 tab, 25 ref. 


Descriptors: *Aquifers, *Groundwater pollution, 
*Geohydrology, *Water pollution sources, *Ala- 
bama. 


The U.S. Geological Survey, in cooperation with 
the Alabama Department of Environmental Man- 
agement, is conducting a series of geohydrologic 
studies to delineate the major aquifers and their 
susceptibility to contamination in Alabama. This 
report delineates and describes the geohydrology 
and susceptibility of the major aquifers to contami- 
nation in Area 5--Chambers, Clay, Cleburne, 
Coosa, Lee, Randolph, and Tallapoosa Counties. 
Little groundwater is used for public water sup- 
plies in Area 5. Groundwater withdrawals for 
public supply in 1985 were 0.88 million gal/day. 
Most cities and towns that formerly used ground- 
water presently use surface water. None of the 
sedimentary rocks or unconsolidated deposits is 
tapped by public supply wells. None of the igneous 
and metamorphic rocks are considered a major 
aquifer because of low yields. Aquifers in the study 
area are susceptible to surface contamination 
throughout their entire outcrop area. Areas that 
are highly faulted and valley areas where ground- 
water is at or near land surface have potential to be 
ile susceptible to surface contamination. 
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GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO SURFACE CONTAMI- 
NATION IN ALABAMA; AREA 10, 

Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

S. S. DeJarnette. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4077, 
1989. 23p, 6 fig, 1 pl, 2 tab, 17 ref. 





Descriptors: *Aquifers, *Groundwater movement, 
*Water pollution sources, *Alabama, *Groundwat- 
er pollution, *Geohydrology, Potentiometric level. 


This report delineates and describes the geohydro- 
logy and susceptibility of major aquifers to con- 
tamination in Area 10--Choctaw, Clarke, and 
Washington Counties in southwest Alabama. The 
major aquifers in the study area are the Nanafalia- 
Clayton, Lisbon, and Pliocene-Miocene aquifers of 
Tertiary age. The recharge areas for these aquifers 
generally coincide with their areas of use. Each 
aquifer is a source of public water supply in one or 
more of the three counties. All recharge areas for 
the major aquifers are susceptible to contamination 
from the surface. However, large parts of the 
recharge areas are rural areas that are used for 
timberlands, farms, and pastures; these areas have 
low potential for contamination and are several 
miles from pumping centers. (USGS) 
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GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO ro eee CONTAMI- 
NATION IN ALABAMA; AREA 1 

Geological Survey, Montgomery, AL Water Re- 


sources Div. 

R. D. Castleberry, R. S. Moreland, and J. C. Scott. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4107, 
1989. 47p, 8 fig, 1 pl, 2 tab, 22 ref. 


Descriptors: *Groundwater pollution, *Geohydro- 
logy, *Aquifers, *Alabama, *Water pollution 
sources, Groundwater recharge. 


This report delineates and describes the geohydro- 
logy and susceptibility of major aquifers to con- 
tamination in Butler, Conecuh, Covington, Cren- 
shaw, Escambia, and Monroe Counties, Alabama. 
The major aquifers are the Pliocene-Miocene, 
Upper Floridan, Lisbon, Nanafalia-Clayton, and 
Providence-Ripley. The largest pumping centers in 
the area are Andalusia and Monroeville, where 
groundwater use is about 5 and 4 million gal/day, 
respectively. Estimated maximum withdrawal in 
1987 for all uses in the area was about 44 million 
gal/day. Depressions have developed in the poten- 
tiometric surfaces of the Lisbon aquifer near Anda- 
lusia and Opp, the Nanafalia-Clayton aquifer near 
Luverne, Andalusia, Beatrice, and Monroeville, 
and the Providence-Ripley aquifer at Greenville. 
Significant declines in the potentiometric surfaces 
of the other major aquifers are not apparent. Re- 
charge areas for all major aquifers are susceptible 
to contamination, but the probability of contamina- 
tion of the Lisbon, Nanafalia-Clayton, and Provi- 
dence-Ripley aquifers is low because the recharge 
areas are remote from areas of the withdrawal. 
The depressions in the recharge area for the Upper 
Floridan aquifer and the area where the Pliocene- 
Miocene aquifer is overlain by the gravelly sands 
of the Citronelle Formation are highly susceptible 
to contamination from the surface. (USGS) 
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GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO SURFACE CONTAMI- 
NATION IN ALABAMA; AREA 12, 

Geological Survey, Montgomery, AL. Water Re- 
sources Div. 

J. C. Scott, and R. H. Cobb. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4078, 
1988. Sip, 7 fig, 1 pl, 2 tab, 37 ref. 


Descriptors: *Aquifers, *Groundwater pollution, 
*Geohydrology, *Alabama, ‘*Water pollution 
sources, *Surface-groundwater relations, Ground- 
water recharge. 


This report delineates and describes the geohydro- 
logy and susceptibility of major aquifers to con- 
tamination in Coffee, Dale, Henry, Houston, and 
Geneva Counties, Alabama. The major aquifers are 
the Upper Floridan, Lisbon, Nanafalia-Clayton, 
and Providence-Ripley aquifers. Estimated 
groundwater withdrawals for public water supplies 
are about 42 million gal/day. Maximum withdraw- 
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als for irrigation are 15 to 20 million gal/da 
Withdrawals for self-supplied industrial and d 
mantle wane aoe eatiaaaell we he 3 oak 39 allio 
gal/day, respectively. Long-term withdrawals of 
water from the Nanafalia-Clayton aquifer have re- 
sulted in significant declines in the potentiometric 
surface in Coffee, Dale, and Houston Counties. 
Significant declines in the potentiometric surfaces 
of the other major aquifers are not apparent. Re- 
charge areas for all — aquifers are susceptible 
to contamination, but the probability of contamina- 
tion of the Lisbon, Nanafalia-Cla -Clayton, and Provi- 
dence-Ripley aquifers is low because the recharge 
areas are remote from areas of withdrawal. 
recharge area for the Floridan aquifer, which con- 
sists largely of flat, sandy farmland, coincides with 
the area of use. ee ee 
contamination from insecticides and herbicides. 
(USGS) 
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GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO SURFACE CONTAMI- 
NATION IN ALABAMA; AREA 13, 

Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

W. S. Mooty. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4080, 
1988. 29p, 3 fig, 1 pl, 2 tab, 19 ref. 


Descriptors: *Groundwater pollution, *Geohydro- 
logy, *Aquifers, *Alabama, Recharge area, Poten- 
tiometric surface. 


The geohydrology and susceptibility to surface 
contamination of the major aquifers in Area 13-- 
Baldwin and Mobile Counties Alabama--are de- 
scribed. Within this area are two major aquifers. 
The Pliocene-Miocene aquifer occurs throu 
the study area. The uvial-Coastal aquifer 
found near the major rivers and coastal areas and 
overlies the Pliocene-Miocene aquifer. There is no 
continuous confining unit between these two 
aquifers, thus, they are hydraulically connected 
and act as a single hydrologic unit. The entire 
study area is si tible to surface contamination. 
The sediments are highly permeable, which allows 
rapid infiltration of water. Areas around some of 
the large pumping centers are highly ae to 
contamination, not only because of Leper son 
ments and flat terrain, but also because of 
sions created in the potentiometric surface tay eee 
withdrawals of water from the aquifers. These 
depressions act as funnels to direct groundwater 
flow toward pumping centers; this increases the 
possibility of a contaminant migrating into the 
groundwater system. Other areas of high suscepti- 
bility are regions characterized by flat terrain and 
y permeable soils, which increase the rate of 
cation from the surface. (USGS) 
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EFFECTS OF DREDGING AND RECLAMA- 
pes nn ON METALS LEVELS IN WATER AND 


University of the West Indies, St. Augustine (Trin- 
idad and ee Dept. of Chemistry. 
L. A. Hall 


Environmental Pollution ENPOEK, Vol. 56, No. 
3, p 189-207, 1989. 12 fig, 4 tab, 16 ref. 


Descriptors: *Land reclamation, *Trinidad, *Sea- 
water, *Water pollution effects, *Dredging, *Estu- 
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Copper, Cadmium, Analysis of variance, West 
Indies. 


The levels of the metals Fe, Cr, Mn, Ni, Pb, Cu 
and Cd in marine sediments and seawater were 
affected differently by dredging and reclamation 
activities carried out in a low coastal bay area. 
A two-way analysis of variance ANOVA p Bence 
that the Mn, Ni, Pb and Cd sediment levels in the 
area sampled during the dredging period were 
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significantly (p = 0.05) from the levels outside the 
dredging period. The levels obtained at stations 
along the paths of the undercurrents in the area 
showed similar variations to the stations close to 
where the currents originated for most of the 
metals monitored. This has been attributed to the 
translocation of loose dredged sediment by current 
action. The ANOVA also showed that the NGi 
and Pb seawater levels obtained within the dredg- 
ing period were er pe —— (p = 0.05) 
from the levels obtained outside the dredging 
period. Marked increases in “Cu, Pb, Ni occurred 
subsequent to dredging, apparently as a result of 
oxidative remobilization of these metals in fill 
dumped on a reclaimed site in the vicinity. A 
comparison of the means of both sediment and 
seawater levels within and outside the dredging 
period showed that the Mn sediment and Fe and 
Cu seawater means were lower within the dredg- 
ing period. Only Cd showed no significant differ- 
ence in sediment levels between sites while Cu and 
Cd showed no significant differences in seawater 
levels between sites. Only Ni sediment levels 
showed a significant site-date interaction. (Au- 
thor’s abstract) 
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SURVIVAL AND ACTIVITY OF STREPTOCOC- 
CUS FAECALIS AND ESCHERICHIA COLI IN 
PETROLEUM-CONTAMINATED TROPICAL 
MARINE WATERS, 

Puerto Rico Univ., Rio Piedras. Dept. of Biology. 
For primary bibliographic entry see Field 5A. 
W89-09285 


CHEMICAL AND BIOLOGICAL EFFECTS OF 
ACID, ALUMINUM 
TOA 


AND LIME ADDITIONS 


HILL-STREAM, 
University of Wales Inst. of Science and Technolo- 
gy, Cardiff. Dept. of Applied Biology. 
N. S. Weatherley, S. P. Thomas, and S. J. 
Ormerod. 


Environmental Pollution ENPOEK, Vol. 56, No. 
4, p 283-297, 1989. 6 fig, 2 tab, 43 ref. 


Descriptors: *Water pollution effects, *Acidic 
water, *Aluminum, *Streams, *Acid rain effects, 
*Wales, *Lime, Chemical response, Biological re- 
sponse, Trout, Crayfish. 


Chemical and biological responses to simultaneous 
additions of acid, aluminum and lime were investi- 
—_ in contiguous 250-m reaches of a chronically 

acidic stream in Wales. Treatments were applied 
for 24 hours and from the upstream end were as 
follows: (1) zone A--untreated, pH 5.0, 0.37 mg/l 
filterable Al; (2) zone B--acidified to pH 4.5, 0.4 Al 
mg/| (47% of Al attributed to release from the 
stream bed due to acid additions); (3) zone C-- 
acidified to pH 4.5, and AL dosed to 0.67 mg/l; 
and (4) zone D--dosed with limestone slurry result- 
ing in pH 7.2, 0.13 mg AI/1. In all reaches, the 
chemistry of the interstitial water at depths of 0.15 
and 0.3 m never fell below pH 5.5, with corre- 
sponding decreases in Al and increases in base 
cation concentrations. Brown trout, Salmo trutta, 
and crayfish, Austropotamobius pallipes, held in 
the stream showed decreases in plasma concentra- 
tion of Na(+) and haemolymph concentration of 
Na(+), respectively, in all acidic zones (A, B, C); 
these responses were mitigated by liming (zone D). 
Thus, both chronic and simulated episodic levels of 
pH and dissolved Al were sub-lethally toxic to test 
species of aquatic fauna. This experiment also dem- 
onstrates a stream bed source/sink of Al, and the 
availability of a possible refuge from acidic surface 
waters within the substream. (Author’s abstract) 
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AVOIDANCE BY OLFACTION IN A FISH, 
MEDAKA (ORYZIAS LATIPES), TO AQUATIC 
CONTAMINANTS, 

Kyushu Inst. of Tech., Kitakyushu (Japan). Dept. 
of Environmental Chemistry. 

H. Hidaka, and R. Tatsukawa. 

Environmental Pollution ENPOEK, Vol. 56, No. 
4, p 299-309, 1989. 3 fig, 3 tab, 19 ref. 
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Group 5C—Effects Of Pollution 


Descriptors: *Water pollution effects, *Avoidance, 
*Olfaction, *Fish, *Water pollution, *Fish behav- 
ior, Surfactants, Pesticides. 


Behavioral tests using a fish (medaka (Oryzias la- 
tipes)) from which the olfactory organs were re- 
sected, confirmed that fish avoid aquatic contami- 
nation such as surfactants and pesticides mainly by 
olfaction. Control medaka (non-resected) exhibited 
significant avoidance of 10, 20 and 30 microg/| of 
sodium linear laurylbenzene sulfonate (LAS), 90 
and 100 microg/| of dimethyl 4-nitro-m-toryl phos- 
phorotionate (fenitrothion), and 500 microg/] of 
polyoxyethylene lauryl ether (POE-ether). By con- 
trast, medaka with bilateral nose resections 
(BNRM) exhibited no avoidance to 10-50 microg/1 
of LAS, 90 and 100 microg/1 of fenitrothion, and 
500 microg/l of POE-ether. Although medaka 
with unilateral nose resection (UNRM) avoided 
some concentrations of these toxicants, the UNRM 
exhibited no avoidance to 10 and 40 microg/1 of 
LAS and 90 microg/1 of fenitrothion. That is, the 
avoidance response of the UNRM was less distinct 
than that of the controls. This difference may have 
been caused by the deterioration of detecting abili- 
ty and the paralyzation or adaptation olfaction. 
(Author’s abstract) 

W89-09287 


EFFECTS OF SIMULATED ACID RAIN ON 
GROWTH RATE IN A_ SPRUCE-LIVING 
SPIDER, 

Goeteborg Univ. (Sweden). Dept. of Zoology. 

B. Gunnarsson, and J. Johnsson. 

Environmental Pollution ENPOEK, Vol. 56, No. 
4, p 311-317, 1989. 1 fig, 2 tab, 16 ref. 


Descriptors: *Acid rain effects, *Air pollution ef- 
fects, *Water pollution effects, *Precipitation, 
*Acid rain, *Simulated rainfall, *Growth rates, 
*Spiders, Spruce trees, Mortality. 


Growing juveniles of the spruce-living spider Pi- 
tyophantes phrygianus were sprayed with water of 
different acidities (1) control--pH 7, (2) acid rain-- 
pH 4.0, and (3) a 2.5 month laboratory experi- 
ment--pH 2.2. The growth rates did not differ 
between the control group and pH 4.0 group while 
there was a significant growth reduction at pH 2.2. 
A low mortality occurred only in the pH 2.2 
group. P. phrygianus seems to be resistant against 
acid rain although negative longterm effects 
cannot be ruled out. It is not clear whether the 
high resistance to acid rain in P. phrygianus is a 
general physiological property of spiders, or re- 
flects a response to a high selection pressure 
caused by increasing acid rain in Scandinavia 
during the last 20 years. Studies on spider commu- 
nities in Poland indicate that the spider family 
Linyphiidae, to which P. phrygianus belongs, is 
more common in polluted areas and seems to be 
more resistant to air pollution than the families 
Araneidae and Theridiidae. (Miller-PTT) 
W89-09288 


TOXIC AND SUBLETHAL EFFECTS OF EN- 
DOSULFAN AND CARBARYL ON GROWTH 
AND EGG PRODUCTION OF MOINA MI- 
CRURA KURZ (CLADOCERA: MOINIDAE), 
Thiagarajar Coll., Madurai (India). Zoological Re- 
search Lab. 

M. Krishman, and S. Chockalingam. 
Environmental Pollution ENPOEK, Vol. 56, No. 
4, p 319-326, 1989. 1 fig, 2 tab, 28 ref. 


Descriptors: *Sublethal effects, *Spawning, *Wa- 
terfleas, *Water pollution effects, *Pesticides, 
*Growth, *Toxicity, Endosulfan, Carbaryl, Mor- 
tality, Regression analysis, Eggs. 


The toxic and sublethal effects of endosulfan and 
carbaryl on a cladoceran, Moina micrura, were 
studied. The dosage-mortality regression lines gave 
LCS50 values for the pesticides. The cumulative 
growth and egg production during life were inhib- 
ited to 31.8% and 20.7% in endosulfan-treated 
animals and to 28.2% and 13.7% in carbaryl-treat- 
ed animals, respectively. The growth coefficient 
(K) and the intrinsic rate of natural increase per 
day (r) of control M. micrura were 0.144 and 
0.377, respectively. K and r decreased to 0.121 and 


0.364 in carbaryl-treated animals and to 0.073 and 
0.356 in endosulfan-treated animals, respectively. 
The decrease in growth, egg production, K and r 
of M. micrura exposed to sub-lethal concentrations 
(1/4 of the LC50) of these pesticides suggest that 
such levels in of som systems will cause a decline 
in populations of some primary consumers, such as 
cladocerans. (Miller-PTT) 
W89-09289 


EFFECT OF LANDFILL LEACHATE IRRIGA- 
TION ON RED MAPLE (ACER RUBRUM L.) 
AND SUGAR MAPLE (ACER SACCHARUM 
MARSH.) SEEDLING GROWTH AND ON 
FOLIAR NUTRIENT CONCENTRATIONS, 
Guelph Univ. (Ontario). Dept. of Land Resource 
Science. 

A. M. Gordon, R. A. McBride, A. J. Fisken, and 
T. E. Bates. 

Environmental Pollution ENPOEK, Vol. 56, No. 
4, p 327-336, 1989. 5 tab, 13 ref. Ontario Ministry 
of the Environment grant 244-RR. 


Descriptors: *Growth, *Nutrients, *Broad irriga- 
tion, *Wastewater irrigation, *Seedlings, 
*Wastewater disposal, *Water pollution preven- 
tion, *Water pollution effects, *Maple trees, 
*Landfills, *Leachates, Greenhouse experiments, 
Trees, Leaves. 


Greenhouse experiments were conducted to inves- 
tigate the nature and severity of stresses imposed 
on northern hardwood tree species, red maple 
(Acer rubrum L.) and sugar maple (Acer sac- 
charum Marsh.), by the application of municipal 
landfill leachate. Red maple seedlings received ap- 
plications of untreated and pretreated (lime, acti- 
vated carbon) leachate, to both leaves and soil, at 
irrigation rates consistent with evapotranspira- 
tional demands. Plant height measurements indicat- 
ed no significant growth effects arising from leach- 
ate application over a 7-week period. Stem diame- 
ter, however, was positively affected by applica- 
tions of both untreated and lime-treated leachate 
diluted to 75% with deionized water. Iron foliar 
concentrations were significantly higher in seed- 
lings irrigated with untreated leachate applied to 
leaves and soil, but not seedlings where leachate 
was applied to soil only. Nitrogen foliar concentra- 
tions were substantially higher in seedlings receiv- 
ing undiluted and untreated leachate applied to the 
soil only. The Cu concentration of the red maple 
foilage decreased apparently in plants receiving 
moderate applications of leachate. Foliar Ca con- 
centrations decreased notably in seedlings irrigated 
with untreated leachate applied to the soil and with 
diluted, carbon-treated leachate. The Cu concen- 
tration of the red maple foilage, decreased appre- 
ciably in plants receiving applications of undiluted 
and 50% water-diluted lime-treated leachate while 
Mn levels were consistently high across all treat- 
ments. Leachate application did not cause any 
discernible changes in foliar concentrations of P, 
K, Mg, B or Zn. In an ancillary experiment, sugar 
maple seedlings were subjected to saturation/ 
drainage treatment cycles with undiluted and un- 
treated leachate. Despite the short-term nature of 
the experiments, the results indicate how quickly 
forest vegetation may respond to altered chemical 
environments. This underscores the need for cor- 
rect installation and control of leachate irrigation 
systems. (Author’s abstract) 

W89-09290 


COMPARISON OF FOUR BIOLOGICAL INDI- 
CES FOR ASSESSING THE IMPACT OF POL- 
LUTION ON THE RIVERS OF FRANCE (COM- 
PARAISON DE QUATRE INDICES BIOLOGI- 
QUES POUR APPRECIER L’IMPACT DE LA 
POLLUTION DANS DES COURS D’EAU 
FRANCAIS), 

Centre National du Machinisme Agricole, du 
Genie Rural, des Eaux et des Forets, Lyon 
(France). 

M. Lafont, M. Coste, J. G. Wasson, and B. Faessel. 
Naturaliste Canadien Revue d’Ecology et de Sys- 
tematique, Vol. 115, No. 1, p 77-87, 1988. 2 fig, 6 
tab, 27 ref. 


Descriptors: *Bioindicators, *Water pollution ef- 
fects, *France, *Rivers, *Water quality, Diatoms, 
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Macroinvertebrates, Oligochaetes, Biological indi- 
ces, Comparison studies, Principal components 
analysis. 


The information given by four indices of water 
quality is reviewed for a set of 23 stations in five 
French rivers. Two indices (IBMG, IQBG) are 
based on aquatic macroinvertebrates identified to a 
general level (order, family, genus). The two other 
indices are derived from the examination of species 
of diatoms (IDCR) or oligochaetes (IOBS). The 
values of the four indices were projected on the 
first plane of a principal component analysis of 
physico-chemical variables. The index IOBS is 
projected along the first component opposite to 
organic and toxic pollution descriptors (NH4(+), 
heavy metals concentrations, etc.). The indices 
IDCR and IBMG are both projected along the 
second component, opposite to phosphorous and 
near the minimum dissolved oxygen concentration. 
The index IQBG shows an intermediate position, 
far from such variables as phosphorous, nitrates, 
conductivity, but in the same direction as NH4(+). 
This index is not a descriptor of toxic or organic 
pollution, but it reflects the diversity of substrates 
in a given sampling point. It is suggested that the 
diversity of information given by several indices is 
preferable to searching for a universal method in 
pollution monitoring. (Author’s abstract) 
W89-09295 


HEALTH IMPLICATIONS OF RADIONU- 
CLIDE LEVELS IN CATTLE RAISED NEAR U 
MINING AND MILLING FACILITIES IN AM- 
BROSIA LAKE, NEW MEXICO, 

New Mexico Health and Environment Dept., 
Santa Fe. Environmental Improvement Div. 

S. C. Lapham, and J. B. Millard. 

Health Physics HLTPAO, Vol. 56, NO. 3, p 327- 
340, March 1989. 2 fig, 6 tab, 24 ref, append. 


Descriptors: *Tissue analysis, *Radioactivity, *Ra- 
dioisotopes, *New Mexico, *Public health, *Mine 
wastes, *Uranium radioisotopes, *Path of pollut- 
ants, *Cattle, *Bioaccumulation, Animal tissues, 
Tailings, Environmental effects, Thorium radioiso- 
topes, Radium radioisotopes, Lead radioisotopes, 
Polonium radioisotopes, Risks. 


This study was conducted to determine radionu- 
clide tissue levels in cattle raised near uranium (U) 
mining and milling facilities. Ambrosia Lake, New 
Mexico, has been the site of extensive U mining for 
30 years and contains several underground U 
mines, a processing mill, and two large U tailings 
piles. Ten cows were purchased from two grazing 
areas (Group | and Group 2) in Ambrosia Lake, 
and ten control animals were purchased from 
Crownpoint, New Mexico. Group | cattle grazed 
in a 4.4 sq km fenced area that had frequently been 
flooded by dewatering effluent from a nearby U 
mine. The treatment plant that processed this 
water to remove U and 226Ra was built in 1976, 
but has not been regulated. Group | cattle’s only 
water source was mine dewatering effluent. Group 
2 cattle grazed on a much larger open area, and 
had access to surface impoundments as well as 
dewatering effluent. Muscle, liver, kidney, and 
bone tissue taken from these animals, and environ- 
mental samples, including water, grasses and soil 
collected from the animals’ ing areas, were 
analyzed for U238, U234, Th230, Ra226, Pb210, 
and Po210. Water samples collected from Ambro- 
sia Lake Group 1 had higher mean concentrations 
of 238U and 234U than controls. Group 2 water 
contained higher levels of these radionuclides than 
controls, but the differences were not significant 
statistically. Mean radionuclide levels in cattle 
tissue and environmental samples from Ambrosia 
Lake were higher in almost every comparison than 
those found in respective controls. Liver and 
kidney tissues were particularly elevated in Ra226 
and Po210. Radiation dose commitments from 
eating cattle tissue with these radionuclide concen- 
trations were calculated. We concluded that the 
health risk to the public from eating exposed cattle 
is minimal, unless large amounts of this tissue, 
especially liver and kidney, are ingested. (Author’s 
abstract) 

W89-09296 





TOXICITY OF AMMONIA IS A FUNCTION OF 
WATER PH: A STUDY IN THE SALAMANDER 
PLEURODELES WALTL (LA TOXICITE DE 
L’AMMONIAC EST FONCTION DE PH DE 
LV’EAU: ETUDE CHEZ LA SALAMANDRE 
PLEURODELES WALTL), 

Strasbourg-1 Univ. (France). Lab. d’Etude des 
yg ations Ly omen gory 

jours, J. Armand, and H. Beekenkamp. 

Sonatas Rendus de l’Academie des Sciences 
(Serie 3) Sciences de Vie CRAMED, Vol. 308, 
No. 2, p 55-60, January 13, 1989. 2 tab, 13 ref. 


Descriptors: *Chemical effects, *Acid rain effects, 
*Ammonia, *Toxicity, *Hydrogen ion concentra- 
tion, *Salamanders, Amphibians, Bioassay, Carbon 
dioxide, Oxygen, Animal behavior, Experimental 
design, Ammonium. 


Some factors which may influence the degree of 
toxicity of ammonia were studied in the generally 
aquatic, sometimes terrestrial salamander (Pleuro- 
deles waltl). Signs of toxicity in the salamander in 
water, given values of the tension of ammonia, 
PNH3, and the concentration of ammonia, 
CNH4(+), resulting from the pH value imposed 
on waters containing various quantities of the car- 
bonic and ammoniacal systems were monitored. 
Groups of six postmetamorphic animals of nearly 
the same body mass were placed in artificial solu- 
tions. Carbon dioxide-free air or CO2-enriched air 
was bubbled in these solutions. The pH value was 
regulated with a pH-CO2-stat, which starts the 
CO2 injection as soon as the pH exceeds a set 
value and stops it as soon as the pH falls down to 
this value. In a given experiment, four solutions 
were prepared. One contained no ammonia and, 
thus, PNH3 was 0. In the three others, the pH 
regulation was such that PNH3 was either 8, 15, 25 
or 40 mTorr. In all these experiments, the O2 
tension was nearly normal and the animals were 
free to surface and breathe air. The three experi- 
ments without ammonia were the controls for the 
experiments wiih ammonia. Here the behavior of 
the salamanders at the three values of pH and 
PCO2 was normal for the two full days of observa- 
tion. In the experiments in which the animals were 
exposed to ammonia, many factors were taken into 
consideration to detect signs of intoxication and to 
estimate their severity: (1) location and posture of 
animals, at the bottom or at the surface, (2) quiet- 
ness of agitation, (3) muscular twitches and possi- 

ble convulsions, (4) loss of equilibrium, and (5) 
reactivity to mechanical or luminous stimuli. The 
appearance of the water was also watched; some- 
times a surface foam was observed. The animals 
who were dying or apparently dead were removed 
from the water and placed i in tap water; about 50% 
of them recovered. It is shown that the toxicity of 
the two forms of ammonia in solution depends 
little on the ammonium concentration, and depends 
mainly on the concentration of dissolved NH3 
which is proportional to PNH3 and increases with 
& (Miller-PTT) 

89-09300 


FOREST DECLINE AND ACIDIC DEPOSI- 
TION 

Electric Power Research Inst., Palo Alto, CA. 
L. F. Pitelka, and D. J. Raynal. 

Ecology ECOLAR, Vol. 70, No. 1, p 2-10, Febru- 
ary 1989. 81 ref. 


Descriptors: *Acid rain effects, *Acid rain, *Re- 
views, *Environmental effects, *Forests, *Forest 
management, *Water pollution effects, Govern- 
mental interrelations, Chemistry of precipitation, 
Trees, Spruce trees, Pine trees, Maple trees, Patho- 
gens, Succession, Acidic soils, Research priorities, 
fregislation, Successions. 


The current forest decline phenomena are briefly 
reviewed. Crucial issues regarding supposed in- 
stances of forest decline include (1) whether a 
forest is actually undergoing a significant abnormal 
decline, and (2) whether the decline might be 
linked to human activities. Climatic cycles, ex- 
tremes of weather, attacks by insects and patho- 
gens, and natural succession, as well as natural 
disturbances and those caused by human activities, 
all influence forest health. In West Germany, 
forest decline has attracted more attention than in 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


most other regions of the world because (1) early 
warnings of forest decline originated there, (2) a 
governmental ‘forest damage survey’ has publi- 
cized the problem, and (3) concern has resulted in 
considerable research on the problem. One of the 
more significant features of forest decline in Ger- 
many is the synchrony of appearance of decline 
symptoms in different species and regions. This 
occurrence is a major reason that acidic precipita- 
tion or air pollutants were si to be the 
proximal cause. The extent of forest decline in 
other European countries is less clear, though 
there is growing evidence that soil acidification has 
occurred in recent decades. In North America, 
unexplained declines in red spruce, several south- 
ern pines, and sugar —_ have been reported and 
are receiving considerable research attention. The 
present effort ot assess the extent and causes of 
unexplained forest decline in Europe and North 
America is unprecedented. This is because of (1) 
the sheer itude of the effort financially, (2) 
the coordination of the different funding agencies, 
(3) the basic, long-term focus of the research, and 
(4) the initiation of the research prior to passage of 
any legislation to control acid ition. The role 
of science and the scientist in the research is re- 
viewed. (Friedmann-PTT) 

W89-09345 


SIGNIFICANCE OF CHANGES IN K SUB C 
VALUES FOR CA-AL EXCHANGE AND ITS 
EFFECTS ON SOIL AND WATER ACIDIFICA- 
TION PREDICTIONS, 

Sveriges Lantbruksuniversitet, Uppsala. Inst. foer 
Ekologi och oo mt 

For primary bibliographic entry see Field 2K. 


EFFECT OF BLEACHED KRAFT PULP MILL 
EFFLUENT ON HEPATIC BIOTRANSFORMA- 
TION REACTIONS IN VENDACE (CORE- 
GONUS ALBULA L.), 
Kuopio Univ. (Finland). 
P. Linsdstrom-Seppa, P. al 
Vuorinen, and O. 
Comparative Biochemis' mabey Physiology 
cre Vol. 92C, No. 1, p 51- oA 1989. 2 fig, 26 
re 


Descriptors: *Bleaching wastes, *Liver, Cisco, 
*Water — effects, *Population exposure, 
*Fish, *Biotransformation, *Pulp wastes, *Kraft 
mills, Industrial wastes, Biochemistry, Metabolism, 
Enzymes, Dose-response relationships, Effluents, 
Animal tissues. 


it. of Physiology. 
uorinen, M. 


The effect of bleached kraft pulp mill effluent 
(BKME) on xenobiotic biotransformation 
activities in the liver of vendace (Coregonus — 
L.) was studied by exposing some fish in 
laboratory tanks at 0, 0.1, 0.2 and 05% (ww) 
effluent concentrations of BKME corresponding to 
0-0.08 toxic units and others in clean water as 
controls. Slight increase (57%, 68%) in polysub- 
strate monooxygrease enzyme activities, measured 
as benzo(a)pyrene hydroxylase and 7-ethoxycou- 
marin O-deethylase activities, was observed in a 
dose-related manner after 70 days of exposure to 
0.5% concentration of BKME. Highest increase 
was observed at 0.2% effluent concentration after 
120 days of exposure, measured as benzo(a)pyrene 
hydroxylase activity. BKME had an affect on 
UDPglucuronosyltransferase, at the beginning (14- 
70 days) by decreasing and in longer exposure (120 
days) by slightly increasing the activity. (Author’s 
abstract) 

W89-09349 


EFFECTS OF TRIBUTYLTIN COMPOUNDS 

ON IONIC REGULATION AND GILL ATPASE 
ACTIVITY IN ESTUARINE FISH, 

Maryland Univ., Solomons. Center for Environ- 

mental and Estuarine Studies. 

A. E. Pinkney, D. A. Wright, M. A. Jepson, and 

D. W. Towle. 

Comparative Biochemistry and Physiology 

CBPCEE, Vol. 92C, No. 1, p 125-129, 1989. 7 tab, 

29 ref. 


Descriptors: *Enzymes, *Fish, *Pesticides, *Or- 
ganotins, *Tin, *Water pollution effects, *Gills, 


Effects Of Pollution—Group 5C 


*Fish physiology, *Antifoulants, *Biochemistry, 
*Estuaries, Bass, Population exposure. Ions, 
+ rr Calcium, Magnesium, Organotins, Killi- 


Stri triped bass (Morone saxatilis) were exposed to 0, 
0.10, 0.34, or 1.09 


Na(+), K(+), Ca(2+), and Mg(2+) were not 
altered, Na(+)K(+)ATPase was significantly (p 

05) increased — at 0.10 micrograms/1. 
In sriped bass, gill homo; 


micrograms/1 
(17.2%) — Mg(2+) ATPase ‘at 53.0 and 106.0 
micrograms/1 (16.0% and 24.3%, respectively). In 
mummichog (Fundulus heteroclitus) gill 
enates, was significant inhibition of 
Na(+)K(+)ATPase at 25.3 and 50.5 mic: 
rgd ry gen and MG(2+)ATPase at 5.1, 
ys 5 micrograms/] (26.7%, 32.2%, and 
36. aw “Freed age n ser 
W89-09350 


DOSE-RESPONSE ANALYSIS OF CADMIUM 
IN THE GENERAL ENVIRONMENT WITH 
SPECIAL REFERENCE TO TOTAL CADMIUM 
INTAKE LIMIT, 

Kanazawa Medical Univ., Uchinada (Japan). 

For primary bibliographic entry see Field 5B. 
W89-09360 


EFFECTS OF INGESTED CRUDE AND DIS- 
PERSED CRUDE OIL ON THERMOREGULA- 
TION IN DUCKS (ANAS PLATYRHYNCHOS), 
Trondheim Univ. (Norway). Dept. of Zoology. 
B. M. Jenssen. 

Environmental Research ENVRAL, Vol. 48, No. 
1, p 49-56, February 1989. 2 tab, 27 ref. 


Descriptors: *Water pollution effects, *Oil pollu- 
tion, *Ducks, *Metabolism, *Temperature control, 
*Dispersants, Thermal stress, Oil spills, Oil, Heat 
balance. 


The effects of oil pollution on adult seabirds are 
divided into two categories: damage caused by the 
toxicity of the oil, and damage due to effects of oil 
on the plumage and in turn on the heat balance. 
Thermoregulatory effects of ingested doses of 
Statfjord A crude oil and of this oil mixed with the 
dispersant Finasol OSR-5 were studied in adult 
domestic ducks (Anas platyrhynchos) exposed to 
ambient temperatures of 16 C and -17C. The data 
show that ingestion of both the crude and the oil- 
it mixture resulted in an increased body 
temperature during exposure to the low ambient 
temperature (-17 C). Neither contaminant had any 
effect on body temperature during exposure to 16 
C. Ingestion of the contaminants had no effect on 
metabolic heat production at either ambient tem- 
perature. The breast skin temperature of the ducks 
in both contaminated groups was significantly de- 
creased when the ducks were exposed to the low 
ambient temperature. This indicates that the in- 
crease in body temperature observed in the con- 
taminated ducks at the low ambient temperature is 
due to an increase in peripheral vasoconstriction. 
(Author’s abstract) 
W89-09361 


CONTAMINANT EFFECTS ON OVARIAN DE- 
VELOPMENT IN ENGLISH SOLE (PARO- 
PHYRS VETULUS) FROM PUGET SOUND, 
WASHINGTON, 

National Marine Fisheries Service, Seattle, WA. 
Coastal Zone and Estuarine Studies Div. 

J. L. Johnson, E. A K. Collier, B. B. 
McCain, and U. Varanasi. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 12, p 2133-2146, 
December 1988. 


Descriptors: *Morbidity, *Water pollution effects, 
*Pollutants, *Fish diseases, *Sole, *Toxicity, Fish 
physiology, Washington, Marine environment, 
Population exposure, Organic compounds, Fish. 
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Group 5C—Effects Of Pollution 


In a study evaluating the effects of exposure to 
xenobiotic compounds on ovarian development in 
English sole (Parophyrs vetulus), prespawning fe- 
males were sampled from four sites in Puget 
Sound, Washington, during the 1986 and 1987 
spawning seasons. Two sampling sites had high 
concentrations of xenobiotic compounds in the 
sediment, while the other sites were less contami- 
nated. The following factors associated with ovari- 
an maturation were measured: ovarian develop- 
mental stage, ovarian atresia, gonadosomatic index, 
plasma estradiol, and plasma vitellogenin as esti- 
mated from alkali-labile phosphorus. Contaminant 
exposure was assessed by measuring concentra- 
tions of fluorescent aromatic compounds in the 
bile, hepatic aryl hydrocarbon hydroxylase (AHH) 
activity, and hepatic polychlorinated biphenyl 
levels, and liver tissue was examined histologically 
for the presence of suspected toxicopathic lesions. 
Female English sole from the heavily contaminat- 
ed sites were significantly less likely to undergo 
gonadal recrudescence and had lower mean levels 
of plasma estradiol than females from the less 
contaminated sites. The risk of inhibited gonadal 
recrudescence was significantly increased in sole 
with elevated hepatic AHH activity, and a AHH 
activity was also significantly negatively correlat- 
ed with plasma estradiol level. These findings sug- 
gest that contaminant exposure may interfere with 
ovarian development in female English sole. (Au- 
thor’s abstract) 

W89-09365 


EXPERIMENTAL INDUCTION OF LIVER TU- 
MOURS IN RAINBOW TROUT (SALMO 
GAIRDNER]D BY CONTAMINATED SEDI- 
MENT FROM HAMILTON HARBOUR, ON- 
TARIO, 

Trent Univ., Peterborough (Ontario). Environ- 
mental and Resource Studies Program. 

C. D. Metcalfe, V. W. Cairns, and J. D. 
Fitzsimons. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 12, p 2161-2167, 
December 1988. 5 fig, 3 tab, 28 ref. 


Descriptors: *Trout, *Liver, *Carcinogens, *Mor- 
bidity, *Lake sediments, *Toxicity, *Fish diseases, 
Lake Ontario, Sediments, Canada, Contaminants, 
Organic compounds. 


Sediments from Hamilton Harbor and an unconta- 
minated control site were collected and extracted 
for organic contaminants to investigate the puta- 
tive association between chemical contaminants 
and high incidences of fish tumors in Hamilton 
Harbor, in western Lake Ontario. Sediment extract 
from Hamilton Harbor had high levels of polynu- 
clear aromatic hydrocarbons and was mutagenic in 
the Ames bacterial mutagenicity assay with and 
without S-9 activation. In two sets of experiments 
using a trout sac-fry microinjection route of expo- 
sure, Hamilton Harbor sediment extract induced 
hepatocellular carcinomas in rainbow trout (Salmo 
gairdneri). Although these data do not show that 
chemical contaminants are directly responsible for 
the development of neoplasms in fish from Hamil- 
ton Harbor, there is a clear indication of the poten- 
tial for this etiology. This study also shows the 
flexibility and sensitivity of the trout sac fry car- 
cinogenesis assay and indicates the potential for 
applying this technique to other problems in envi- 
ronmental toxicology. (Vernooy-PTT) 

W89-09366 


ZINC INFLUX ACROSS THE ISOLATED, PER- 
FUSED HEAD PREPARATION OF THE RAIN- 
BOW TROUT (SALMO GAIRDNERD IN HARD 
AND SOFT WATE 

McMaster Univ., Hamilton (Ontario). Dept. of Bi- 
ology. 

For primary bibliographic entry see Field 5B. 
W89-09369 


IMMUNOTOXICITY OF 2,3,7,8-TETRACH- 
LORODIBENZO-P-DIOXIN IN A COMPLEX 
ENVIRONMENTAL 


FROM THE 
LOVE CANAL, 
New York State Dept. of Health, Albany. Wads- 
worth Center for Labs. and Research. 


J. B. Silkworth, D. S. Cutler, and G. Sack. 
Fundamental and Applied Toxicology FAATDF, 
Vol. 12, No. 2, p 303-312, February 1989. 1 fig, 3 
tab, 24 ref. NIEHS grant ES02897. 


Descriptors: *Dioxins, *Chlorinated hydrocarbons, 
*Toxicity, *Love Canal, *New York, *Water pol- 
lution effects, *Leachates, *Bioassay, *Chemical 
wastes, Biochemical tests, Mice. 


The organic phase of the leachate (OPL) from the 
Love Canal chemical dump site contains more than 
100 organic compounds including 2,3,7,8-tetrach- 
lorodibenzo-p-dioxin (TCDD). The immunotoxic 
potential of OPL was determined in two mouse 
strains which differ in their sensitivity to aromatic 
hydrocarbon (Ah) receptor-mediated toxicity. 
OPL was administered in corn oil in a single oral 
vage to male BALB/cByJ (Ah(b)/Ah(b))mice 
3, 0.8, or 1.1 g/kg) and DBA/2J(Ah(d)/Ah(d)) 
mice (0.6, 0.9, or 1.3 g/kg). TCDD was similarly 
administered at 0.25, 1.0, 4.0 or 16.0 micrograms/ 
kg. Two days later all mice were immunized with 
ep erythrocytes (SRBC). The antibody Te- 
— an (PFC) and organ weights were evaluated 4 
y 20 later. OPL produced thymic atrophy and 
hepatomegaly in both strains at all dose levels. The 
PFC/spleen in BALB cByJ mice was significantly 
reduced at the three doses to 34, 13, and 15% 
respectively, of the control response. Serum anti- 
SRBC antibody levels and relative spleen weights 
were also reduced. The only immune effect in the 
DBA/2J mice was a decrease of the PFC/spleen 
to 58% of the control at the highest dose. TCDD 
decreased the relative thymus and spleen weights 
only in BALB/cByJ mice. However, TCDD pro- 
duced hepatomegaly, a decrease in serum anti- 
body, and a decrease in PFC/spleen in both 
BALD/cByj and DBA/2J mice to 3 and 15%, 
respectively, at 16 micrograms/kg. Thus, the 
TCDD dose required to cause a 50% suppression 
(EDS0) of PFC/spleen for the BALB/cByJ and 
DBA/2J strains was 1.84 and 3.89 micrograms/kg, 
respectively. The EDS0 for OPL was 0.24 g/kg in 
BALB/cByJ mice. The TCDD concentration in 
the OPL was estimated to be 7.6 ppm, which 
agrees closely with the chemical analysis (3 ppm). 
The results suggest that the immunosuppression 
caused by OPL in BALB/cByJ mice was primari- 
ly due to TCDD, that the non-TCDD components 
of OPL diminished the TCDD immunotoxicity in 
the DBA/2J strain, and that the thymic atrophy 
and hepatomegaly were caused primarily by the 
non-fCDD components of the OPL. (Author’s 
abstract) 
W89-09373 








EXPOSURE TO LEGIONELLACEAE AT A 
HOT SPRING SPA: A PROSPECTIVE CLINI- 
CAL AND SEROLOGICAL STUDY, 
Centre National de Reference des Legionelloses, 
Lyon (France). 

- Bornstein, D. Marmet, M. Surgot, M. Nowicki, 
and A. Arslan. 
Epidemiology Information EPINEU, Vol. 
No. 1, p 31-36, February 1989. 4 tab, 5 ref. 


102, 


Descriptors: *Bacterial analysis, *Legionella, *Hot 
springs, *Epidemiology, *Human diseases, *Infec- 
tion, Pollutant identification, Contamination, 
France. 


Following the occurrence of five cases of Legion- 
naires’ disease among patients and therapists at a 
French hot spring spa, a series of cleansing proce- 
dures and an epidemiological study were undertak- 
en. During a 3-month period, the spring water was 
repeatedly sampled. Serum samples were taken 
from 689 randomly selected patients, 230 thera- 
pists, 134 administrative staff and a control group 
of 904 blood donors. Legionellaceae were present 
in the spring water at concentrations of 1000- 
100,000 colony forming units/L. Fifteen different 
species or serogroups were isolated, with Legion- 
ella pneumophila serogroups 3 and 1 predominat- 
ing. No clinical cases of Legionnaires disease were 
observed during the study. However, 11% of the 
therapists and 5% of the patients either had a high 
titre of antibody (> or = 256) to at least one 
species or serogroup, or seroconverted during the 
study. Mean antibody titres in the three study 
groups were significantly higher than those in the 


152 


blood donors against 11 of the 32 legionella anti- 
gens tested. Nine of these 11 antigens correspond- 
ed to species or serogroups isolated from the 
spring water. The highest mean antibody titres in 
all three study groups were against L. pneumo- 
phila serogroup 3, the most common legionella in 
the spring water. These findings have important 
implications for the maintenance of adequate stand- 
ards of hygiene, bacteriological sampling and clini- 
cal surveillance in this and similar establishments. 
(Author’s abstract) 
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LEGIONELLA PNEUMOPHILA IN A HOSPI- 
TAL IN TORINO, ITALY: A RETROSPECTIVE 
ONE-YEAR STUDY, 

Turin Univ. (Italy). Inst. of Hygiene. 

For primary bibliographic entry see Field 5A. 
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SCHISTOSOMIASIS IN KANO STATE, NIGE- 


TAT PREFERENCES OF POTENTIAL SNAIL 
INTERMEDIATE HOSTS, 

Bayero Univ., Kano (Nigeria). Dept. of Biological 
Sciences. 

For primary bibliographic entry see Field 5B. 
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ENVIRONMENTAL STUDY OF A NOSOCO- 
MIAL OUTBREAK OF LEGIONELLOSIS IN A 
CITY HOSPITAL, 

Dalhousie Univ., Halifax (Nova Scotia). Faculty of 
Medicine. 

For primary bibliographic entry see Field 5B. 
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COMBINED ACTION OF CARBARYL AND 


Oo 
THE FISH, CHANNA PUNCTATUS (BLOCH), 
Nagarjuna Univ., Nagarjunanagar (India). Dept. of 
Zoology. 
K. R. S. Sambasiva-Rao, and K. V. Ramana-Rao. 


Ecotoxicology and Environmental Saf 
EESADYV, Vol. 17, No. 1, p 12-15, February 1989. 
2 tab, 14 ref. 


Descriptors: *Fish physiology, *Carbamate pesti- 
cides, *Organophosphorus pesticides, *Enzymes, 
*Water ae effects, *Pesticide toxicity, *Fish, 
Acetylcholinesterase, Carbaryl, Phenanthoate, 
Synergistic effects, Inhibition. 


Inhibition of acetylcholinesterase (AChE) and ac- 
cumulation of acetylcholine were observed in tis- 
sues of fish, Channa punctatus, during carbaryl 
and/or phenthoate toxicity. Carbaryl in combina- 
tion with phenanthoate exerted synergism on the 
AChE system during their interaction. It is likely 
that the toxicity of carbaryl is potentiated by the 
presence of the other pesticide, phenthoate. The 
exact mechanism by which this interaction of C 
and P leads to the manifestation of potentiation is 
still obscure. The manifestation of an additive 
effect in C + P combination selected suggests the 
possible inhibition of carboxylesterases by phenth- 
oate, resulting in prevention of carbaryl detoxifica- 
tion. Such an inhibition of carboxylesterases by P 
results in the potentiation of C toxicity when both 
chemicals are administered simultaneously. When 
fish are exposed to C and P simultaneously, P 
binds to carboxylesterases because of its higher 
affinity and is detoxified. (Miller-PTT) 

W89-09412 


DETERGENT-INDUCED CHANGES IN THE 
MAPPING OF CERTAIN ENZYMES IN VARI- 
OUS CELL TYPES OF RITA RITA: I. OPERCU- 
LAR EPIDERMIS, 

Banaras Hindu Univ., Varanasi (India). Dept. of 
Zoology. 

D. Roy. 

Ecotoxicology and Environmental Safety 
EESADYV, Vol. 17, No. 1, p 59-66, February 1989. 
2 tab, 13 ref. 





ge nr ihe *Water pollution effects, *Fish, *Cat- 
fish, * *Enzymes, *Detergents, Phos- 
phatase, or~w By Animal tissues, logy. 


An attempt was made to examine the changes in 
the activities of — important enzymes, namely 
phosphatase, alkaline phosphatase, nonspecific es- 
terase, Ca(++)--and Ma(+ +)-dependent < 
ia 5’-nucleotidase, glucc 
cinate pry “glucose-6-phosphate_ ya 
and monoamine oxidase engaged in _ 
ious metabolic processes in the epidermis of a 
catfish, Rita rita, under the influence of an anionic 
detergent, dodecylbenzene sodium sulfonate. The 
different cell types in the opercular epidermis, 
when exposed to the 1 dilemma te in the concentra- 
tion of 6.9 mg/I (96-hr LCS50 of the detergent), had 
a gradual decrease in the activity of various en- 
soles responsible for different metabolic processes 
inside the cell. After a certain period of detergent 


ee, ee ee 

cells were completely inhibited. Either a gradual 
or a sudden decrease was observed in the intensity 
of reaction for certain metabolically important en- 
zymes in various cell types of the epidermis. There 
may be one or many probable reasons for such a 
oan S (See also W39-09414) (Miller-PTT) 








DETERGENT-INDUCED CHANGES IN THE 
MAPPING OF CERTAIN ENZYMES IN VARI- 
OUS CELL TYPES OF RITA RITA: I. GILL 


EPITHELIUM, 

Central Marine Fisheries Research Inst., Cochin 
(India). 

D. Roy. 

Ecotoxicology and [Environmental Safety 
EESADV, Vol. 17, No. 1, p 67-74, February 1989. 
2 tab, 17 ref. 


Descriptors: *Water pollution effects, *Gills, 

*Fish, *Catfish, *Enzymes, *Detergents, Phospha- 

_= Epithelium, Tissue analysis, Inhibition, Mor- 
ity. 


The effects of an anionic detergent, dodecylben- 
zene sodium sulfonate, on the activity of — 
—— namely phosphatase, alkaline A ong 
esterase, Ca(+ +)--and a+) 

pm ATPases, on Samketen a 

phosphatase, succinate dehydrogenase, p reneard 
Phosphate dehydrogenase, and monoamine oxi- 
dase, in various cell types of the gill epithelium of 
the catfish Rita rita were studied. Rita rita were 
bp ange fet tiny 7 Bh yptesthen pine it). 
Loss of activity of these enzymes 
various metabolic 

observ 


and unbearable destruction leading to the death of 
the fish. The reasons may be that either the condi- 
tions inside the cells are made noncongenial for the 

enzymes to enzyme structure is destroyed. The 
other reason for the disappearance of the enzyme 
activity may be due to their exhaustion caused by a 
sudden load of activity for excessive mucus secre- 
tion. (See also W89-09413) (Miller-PTT) 
W89-09414 


EFFECT OF BIMETALLIC CONCENTRA- 
TIONS OF a CR, AND PB ON GROWTH, 
UPTAKE NITRA 


Advanced Study in Botany. 
L. C. Rai, and M. Raizada. 
Ecotoxicology and y 
EESADYV, Vol. 17, No. 1, p 75-85, February 1989. 
3 fig, 6 tab, 19 ref. 
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Descriptors: *Water pollution effects, *Toxicity, 
*Nickel, *Chromium, *Carbon dioxide, *Enzymes, 
*Nostoc, *Algae, *Lead, *Nitrates, Ammonia, Bi- 
metallic concentrations, Heavy metals, Antagonis- 
tic effects, Growth, Absorption, Isotope studies. 


The toxicity of Cr, Ni, and Pb individually as well 
as in combination (Cr + Ni, Cr + Pb, Ni + Pb) 
on growth, final yield, uptake of NO3(-) and 
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wee photosynthesis, and nitrogenase activity 
of Nostoc muscorum was studied. All test 


Seah to Go sear ohanel 
nism was more prevalent in dan oeenalie 
containing nickel. In an attempt to measure the 
toxic potential of Cr, Ni, and with respect to 
time, photosynthetic carbon fixation was found to 
be the more sensitive 


a more critical process followed by NH4+) 
uptake, photosynthesis, and NO3-) u in 
measuring metal combination effects with respect 
to time. However, if time is not given any consid- 
eration, NH4{+) uptake remains the most sensitive 
process for metal combination effects. 
These results suggest that exposure time and treat- 
ment types are very important factors in evaluation 
¢ begat hy metal toxicity. (Author’s abstract) 


IMPACT OF TEMPERATURE ON THE ACUTE 
TOXICITY OF ARSENATE AND ARSENITE 
TO RAINBOW TROUT (SALMO GAIRDNERD, 
Waterloo Univ. (Ontario). t. of Biology. 

S. M. McGeachy, and D. G. Dixon. 
Ecotoxicology and Environmental Safety 
EESADV, Vol. 17, No. 1, p 86-93, February 1989. 
1 fig, 1 tab, 23 ref. NSERC Strategic grant G1159. 


Descriptors: *Water pollution effects, *Tempera- 

fects, *Toxicity, *Fish, *Trout, *Arsenic 
compounds, Thermal pollution, Arsenate, Arsen. 
ite, Median tolerance limit. 


Trout exposed to arsenate at 5 C had a 144-hr 
LCS50 (95% fiducial limits) of 114.1 (106.7 to 121.9) 
mg/liter, twice the value of 58 (50.6 to 66.4) mg/ 
liter evident in fish exposed at 15 C. Tem 

had no effect on the toxicity of arsenite; 144-hr 
LCS50s at 5 and 15 C were 17.7 (16.5 to 18.9) and 
20.7 (19.9 to 21.5) mg/liter, respectively. When 
fish were ex to 70 iter arsenate for 72 hr, 
duap hdd 13 € lnk ice eens eam 
levels that were five times higher than the levels in 
fish held at 5 C. There were, however, essentially 
no differences in the patterns of arsenic uptake 
belnen 5 and 15 C whan the Sec wareenpenah te 
eo neae Gl ae 
temperature, a strategy which compensates for 
temperature as a poe of toxicity. Fish which 
were held in arsenate-free water after the 72-hr 
arsenate exposure depurated significantly more ar- 
senic at 15 C than at 5 C. Despite this, it is 
apparent that enhanced uptake at 15 C was the 
overriding factor controlling the differences in the 
expression if arsenate toxicity at the two tempera- 
tures. (Author’s abstract) 

W89-09416 


EFFECT OF HUMIC ACID ON THE TOXICITY 
AND BIOAVAILABILITY OF TRIVALENT 
CHRO! 


Northeast Louisiana Univ., Monroe. Toxicology 


Program. 

R. A. Stackhouse, and W. H. Benson. 
eg and Environmental Safety 
EESADV, Vol. 17, No. 1, p 105-111, February 
1989. 4 fig, 24 ref. 


Descriptors: *Water pollution effects, *Humic 
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brates, Heavy metals, Bioavailability, Crustaceans, 
Waterfleas, Trace metals, Ecosystems, Oxidation. 


Two forms of chromium (chromic chloride and 
chrome lignosulfonate) were evaluated using a 
common freshwater invertebrate, Daphnia pulex. 
With both ae a 50 mg/liter humic acid 
peor J — _—- toxicity at all time 
poin The remaining two HA concen- 
meen ¢ peor Benet on either had no influence 
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or decreased the toxicity of the compounds. HA 

to have no influence on the bioavailabi- 
lity of chrome lignosulfonate. However, for chro- 
mic chloride, 5 and 50 mg/liter HA decreased the 
percentage free chromium at all time points exam- 
ined. Understanding the behavior of trace metals in 
the environment is essential for accurate prediction 
of the toxicity of metals in freshwater ecosystems. 
The interaction of trace metals and dissolved or- 
ganic compounds, such as HA, can result in the 
alteration of the physicochemical form of the 
metal, which in turn may affect bioavailability and 
toxicity. The results indicate that the influence of 
HA on the biological effects of chromium is de- 
pendent on (1) oxidation state, (2) temporal rela- 

, and (3) HA concentration. (Miller-PTT) 
W39-09417 


EFFECT OF THERMAL Pope ON THE 
D IN OF THERMO- 


Tennessee Univ., Knoxville. Dept. of Zoology and 

Entomology. 

R. L. Tyndall, K. S. Ironside, P. L. Metler, E. L. 

Tan, and T. C. —_ 

AEMIDF, Vol March 1988 
IDF, Vol. 55,2 No. 3. p 72 a nop 122-22, h 1989. 

9 fig, 2 tab, 27 contract DE-AC09- 

76SRO00001. 


Descriptors: *Protozoa, *Water pollution ee 

*Temperature effects, *Cooling ponds, * 

) ae Sediments, Amoebae, Distribution, a 
opulation density, Human diseases. 


Pathogenic 
of fatal human 


ages en f caheneed | by thermal additions. In this investiga- 
tion, water pt sediments from a newly created 
cooling lake were quantitatively analyzed for the 
presence of hilic 


Naegleria fowleri is the causative agent 
halitis. 


lowleri increased as much as 2 orders 
. Concentrations of amoebae returned 
levels within 30 to 60 





the Savannah River plant dischar, 
compared with oxbows upriver 


samples taken proximal to the lake during periods 
of addition ay ori no evidence yh 9 
mophilic Naegleria spp 

N. i lates Glne Ue Go ancien bie wan 
identical to patterns of N. fowleri isolated from 
other sites in the United States and Belgium. (Au- 
thor’s abstract) 
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APPLICATION OF ADSORPTION ISOTH- 

ERMS TO CHROMIUM ADSORPTION ON Z. 

RAMIGERA, 

ee Univ., Ankara (Turkey). Dept. of 
Engineering. 


% pws and T. Kutsal. 
Biotechnology Letters BILED3, Vol. 11, No. 2, p 
141-144, February 1989. 4 fig, 2 tab, 4 ref. 


Descriptors: *Adsorption, *Wastewater treatment, 
*Chromium, Temperature effects, Biochemistry, 
Heavy metals, 

Zoogloea. 


Adsorption isotherms for the adsorption of chro- 
mium on Zoogloea ramigera are developed. The 
rates were affected by the pH and temperature of 
adsorption medium. The biomass of Z. ramigera at 
pH 2.0 where the optimum pH for biosorption lies 
exhibited the highest chromium adsorptive uptake 
capacity. In general, higher adsorptive uptake was 
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observed at 25C than 35C and 45C. However, 
there was not much difference in adsorption be- 
tween 25 C and 35 C. Thus, small variation in 
temperature tend not to alter the adsorption proc- 
ess in waste treatment to a significant extent. 
(Freidmann-PTT) 
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ALUMINUM LEACHING BY MINERAL ACIDS 
IN FOREST SOILS: I. NITRIC-SULFURIC 
ACID DIFFERENCES, 

— Univ., College Park. Dept. of Agrono- 


For primary bibliographic entry see Field 5B. 
W89-09467 

ALUMINUM LEACHING BY MINERAL ACIDS 
IN FOREST SOILS: II. ROLE OF THE FOREST 


FLOOR, 
Maryland Univ., College Park. Dept. of Agrono- 


my. 
For primary bibliographic entry see Field 2G. 
W89-09468 


EFFECTS AND FATE OF PHENOL IN SIMU- 
LATED LANDFILL S 

Bergen Univ. (Norway). Dept. of Microbiology 
and Plant Physiology. 

For primary bibliographic entry see Field 5B. 
W89-09504 


OUTBREAK OF TYPHOID FEVER DUE TO 
CONTAMINATION OF THE MUNICIPAL 
WATER SUPPLY IN NORTHERN ISRAEL, 
Technion - Israel Inst. of Tech., Haifa. Faculty of 
Medicine. 

N. Egoz, S. Shihab, L. Leitner, and M. Lucian. 
Israel Journal of Medical Sciences IIMDAI, Vol. 
> _ 11, p 640-643, November 1988. 3 fig, 2 tab, 
10 ref. 


Descriptors: *Contamination, *Municipal water, 
*Israel, *Wastewater pollution, *Human diseases, 
*Epidemics, Epidemiology, Sewage bacteria, Dys- 
entery, Drinking water, Coliforms, Typhoid fever. 


An outbreak of typhoid fever followed a large 
outbreak of dysentery in northern Israel in 1985. 
Both outbreaks resulted from contamination of a 
drilled well that supplied water to the municipal 
water system. The well was contaminated from a 
broken main-pipe coming from Shefaram (an Arab 
town.). 4,400 to 5900 fecal coliforms/100 mL of 
water were found in the well, which was close (7 
m) from Shefaram’s main sewage pipe. The out- 
break of typhoid involved 77 people, of whom 75 
were hospitalized. In 67 people, phage-type C sub 
1 (the phage type dominant in Shefaram since the 
1950s) was isolated. The incubation period was 
relatively long, between 12 and 40 days (median 
22) exposure. Over 50% of the cases were children 
aged 0 to 14, and only two patients were older 
than 35 years; the sex ratio among the patients 
were 1:1. The incidence rate in Shefaram was 2.3 
times higher than in the Krayot (outlying suburbs 
of Haifa). This difference was due mainly to the 

high incidence in young females in Shefaram. The 
opposite was observed during the outbreak of dys- 
entery, when the attack rates of the disease were 
higher in the Krayot. Relapses occurred in 12% (9 
cases). This outbreak demonstrates the potential 
that still exists for serious outbreaks due to con- 
tamination of the municipal water supply. (Au- 
thor’s abstract) 

W89-09511 


WATERBORNE ENTERIC DISEASE OUT- 
BREAKS IN ISRAEL, 1976-1985, 

Personal and Community Preventative Health 
Services, Jerusalem (Israel). 

T. H. Tulchinsky, I. Levine, R. Abrookin, and R. 
Halperin. 

Israel Journal of Medical Sciences IIMDAI, Vol. 
= No. 11, p 644-651, November 1988. 5 tab, 49 
ref. 


Descriptors: *Water treatment, *Water quality 
management, *Contamination, *Israel, *Water pol- 


lution effects, *Human diseases, *Epidemics, 
Sewage bacteria, Drinking water, Dysentery, 
Water quality, Municipal water, Chlorination. 


Waterborne enteric disease remains a major public 
health problem in developing countries, as well as 
in developed countries, such that the World Health 
Organization declared 1981-90 the International 
Water Decade. Up to 50% of Israel’s community 
water supply comes from the Sea of Galilee via the 
national water carrier and undergoes disinfection 
with chlorine dioxide and chlorine, but does not 
undergo physical treatments such as filtration or 
panne oy The remainder of community drink- 
ing water comes from local groundwater or 
springs, which are usually not routinely chlorinat- 
ed. Israeli experience with waterborne disease out- 
breaks in the decade 1976-85 is reviewed. Commu- 
nity water systems accounted for 52 outbreaks, 
with 25 occurring between 1976 and 1980, and 27 
between 1981 and 1985. Total cases reported in 
these outbreaks were 7,681 and 10,880 respective- 
ly. Shigella and Salmonella were the major orga- 
nisms in the outbreaks in both time periods. During 
the 1981-85 period, reported cases resulting from 
these outbreaks constituted a very high percentage 
of the total reported cases of diarrheal disease in 
the country. The waterborne disease outbreaks 
were mostly due to secondary contamination of 
water systems due to human error and poor main- 
tenance. In comparison with the United States, 
Israel experienced 18.7 times as many community 
waterborne disease outbreaks per capita. The need 
for routine preventative chlorination, and filtration 
on a selective basis, of community drinking water 
systems is strongly indicated, as recommended in 
current United States and World Health Organiza- 
tion guidelines in order to improve this grossly 
substandard aspect of Israeli public health. (Au- 
thor’s abstract) 
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EFFECT OF NITROGEN AND PHOSPHORUS 

ADDITION ON THE PHYTOPLANKTON 

GROWTH IN WATER COLLECTED FROM 
DIFFERENT TROPHIC REGIONS OF LAKE 

BIWA, 

Nagoya Women’s Univ. (Japan). 

N. Ishida, and O. Mitamura. 

Physiology and Ecology Japan, Vol. 25, No. 1, p 

9-17, October 1988. 3 fig, 1 tab, 24 ref. 
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*Phytoplankton, *Eutrophication, *Water pollu- 
tion effects, *Japan, *Algal growth, *Lakes, Oligo- 
trophy, Limnology, Enrichment, Ammonia, Ni- 
trates, Ureas, Nutrients. 


The importance of nitrogen and phosphorus as 
factors controlling the production and growth of 
phytoplankton collected from two different troph- 
ic areas in Lake Biwa, Japan was assessed by an 
enrichment experiment. Some surface layer sam- 
ples were taken from an eutrophic shallow inlet of 
the southern basin, while others were taken from a 
deep and oligotrophic area in the northern basin. 
The phytoplankton from the eutrophic area well 
assimilated ammonia, nitrate and urea during the 
incubation period, and showed high growth and 
production. However, no change in growth rate 
was seen following the addition of phosphorus. 
Conversely, the addition of phosphorus induced a 
significant (ten fold) increase in the photosynthetic 
rate of the phytoplankton from the —— 
area, and the addition of a combination of nitrogen 
and phosphorus stimulated phytoplankton growth 
more than that of — alone. The result 
suggests that the phytoplankton requirement for 
nitrogen and phosphorus correlates with the nutri- 
ent concentrations in the lake water of each area. 
(Author’s abstract) 
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EUTROPHICATION INDUCED 


Goeteborg Univ. (Sweden). Dept. of Zoology. 

R. Rosenberg, and L. O. Loo. 

Ophelia OPHLAN, Vol. 29, No. 3, p 213-225, 
December 1988. 5 fig, 3 tab, 41 ref. 
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Descriptors: *Kattegat, *Eutrophication, *Marine 
animals, *Benthic fauna, *Mortality, *Oxygen defi- 
cit, *Water pollution effects, *Mollusks, *Sweden, 
Nutrients, Marine environment, Halocline, Salini- 
ty, Environmental effects, Primary production, 
Population density. 


Marine eutrophication was studied in a multidisci- 
plinary project in the Kattegat, western Sweden. 
Input of nutrients has increased several-fold during 
this century; nitrogen approx. 6 times and phos- 
phorus approx. 10 times. This has caused elevated 
concentrations of nutrients in the water and in- 
creased primary production. Some adverse effects 
at the bottom have been noted annually from about 
August through October in the 1980's, e.g. fish 
catches have dropped and mortalities have been 
reported for fish and benthic animals including 
Nephrops norvegicus. The effects on benthic ma- 
crofauna, which are suggested to be caused mainly 
by oxygen deficiency occurring especially around 
the depth of a strong halocline (approx. 15 m), but 
also along a bottom transect down to 57 m, were 
evaluated. At some sites the benthic communities 
were impoverished, and at others only some spe- 
cies seemed to be especially sensitive, e.g. the 
bivalve Abra alba and the brittle star Amphiura 
filiformis. In shallow (< 10 m) exposed waters an 
annually occurring mortality of mollusks was ob- 
served over large areas from 1980 onwards. Af- 
fected species were mainly the bivalves Cardium 
edule and Mya arenaria. The causes behind this 
mortality may also be oxygen deficiency occurring 
during calm weather periods. (Author’s abstract) 
W89-09523 


TOLERANCE OF SCAPANIA UNDULATA TO 
BARIUM PRESENT IN THE ENVIRONMENT, 
Wroclaw Univ. (Poland). Dept. of Ecology and 
Nature Protection. 

A. Samecka-Cymerman. 

Polskie Archiwum Hydrobiologii PAHYA2, Vol. 
35, No. 1, p 33-44, 1988. 5 tab, 28 ref. 


Descriptors: *Barium, *Environmental effects, 
*Plant growth, *Liverworts, *Water pollution ef- 
fects, *Bioassay, *Toxicity, *Lethal limit, *Bioac- 
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Tissue analysis, Plant tissues, Magnesium. 


Barium content in the liverwort Scapania undulata 
from 19 forest streams in the Sudetic mountains in 
Poland ranged from 0 to 5500 ppm. Elevated levels 
of barium in some populations were due to the 
presence of polymetallic deposits, barite veins, and 
fracture springs, i.e., were related to the geological 
situation of microhabitats. For estimation of the 
sensitivity of this liverwort to the toxic action of 
barium, in a bioassay plants from 9 populations 
were cultivated in solutions containing from 0 to 
250 mg Ba/cu dm. After 16 days, the number of 
dead plants, increases in gametophyte length, and 
length and number of I range lateral branches of 
gametophytes were determined. The lethal dose 
(48-h LC100) of barium was 225-250 mg/cu dm. A 
concentration of 150 mg Ba/cu dm can be consid- 
ered to be harmless to S. undulata. After comple- 
tion of the bioassay, barium contents in plants 
cultivated in a barium concentration of 150 mg/cu 
dm were measured. Calculated significant positive 
correlations between the individual features of the 
liverwort and magnesium content in water and 
plants in 150 mg/cu dm Ba confirm the reports on 
the protective action of magnesium in preventing 
barium plant poisoning. After completion of the 
bioassay, the barium content in plants increased by 
33.5-63.5%, thus testifying to the barium accumu- 
lation ability of S. undulata. (VerNooy-PTT) 
W89-09529 


EFFECT OF DETERGENT ABS ON SHRIMP 
CRANGON CRANGON L, 

Marie Curie-Sklodowska Univ., Lublin (Poland). 
Dept. of Biology. 

G. Drewa. 

Polskie Archiwum Hydrobiologii PAHYA2, Vol. 
35, No. 1, p 97-108, 1988. 10 fig, 4 tab, 34 ref. 


Descriptors: *Shrimp, *Alkylbenzene sulfonates, 
*Detergents, *Water pollution effects, *Bioassay, 





*Toxicity, *Lethal limit, *Animal pathology, En- 
zymes, Tissue analysis, Animal tissues, Biochemis- 
try. 


Shrimp Crangon crangon L. were exposed to ani- 
onic detergent ABS (sodium alkylbenzene sulfon- 
ate) in concentrations of 5-50 mg/L. Even at a 
concentration of 5 mg/L, ABS induced mortality 
of animals and caused a drop in the activities of 
arylsulfatase (E.C. 3.1.6.1.), acid phosphatase (E.C. 
3.1.3.2.) and cathespin D (E.C. 3.4.4.23.) in hepato- 
pancreas, as well as pathological changes in this 
organ, including extensive vacuolation, and degra- 
dation of mitochondrial and cell membranes. Enzy- 
matic activity decreased by 20-50% and was dose- 
dependent. Moreover, the detergent used in con- 
centrations of 5-50 mg/L reduced the increase in 
body weight in one molting cycle by 6-36% and 
shortened the molting cycle by 31-53 h. Destruc- 
tion of biological membranes and lack of tissue 
regeneration led to death of shrimps. The mortality 
of shrimps (15 C, 8.6-9.3 g O2/L) in concentrations 
of 5 and 50 mg/L was 100% after 424 and 216 h 
respectively. Temperature elevation by 5 C and 
lowering of oxygen content in water significantly 
(p < 0.001) accelerated mortality of the shrimp. 
The 96-h LCSO of detergent ABS for C. crangon 
L. is 27 mg/L. (Author’s abstract) 
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ROLE OF LIGHT, CARBON DIOXIDE AND 
NITROGEN IN REGULATION OF BUOYAN- 
CY, GROWTH AND BLOOM FORMATION OF 
ANABAENA FLOS-AQUAE, 

Montana Univ., Polson. Flathead Lake Biological 
Station. 

C. N. Spencer, and D. L. King. 

Journal of Plankton Research JPLRD9, Vol. 11, 
No. 2, p 283-296, March 1989. 7 fig, 1 tab, 58 ref. 


Descriptors: *Eutrophication, *Anabaena, *Buoy- 
ancy, *Light intensity, *Algal growth, *Plant 
physiology, Carbon dioxide, Nitrogen compounds, 
Cyanophyta, Vacuoles, Population dynamics, En- 
vironmental effects. 


One of the most undesirable symptoms of lake 
eutrophication is the formation of surface blooms 
of blue-green algae (cyanobacteria). Many recent 
studies suggest that blue-green algae gain a com- 
petitive advantage over other algae due to their 
buoyancy-regulating abilities. A study was de- 
signed to investigate the interactive effects of light, 
CO2 and ~ ge (NH4-N) in controlling buoyan- 
cy and gro of the gas vacuolate blue-green 
alga, Anabaena flos-aquae. At high light intensities 
algal growth rates were high; however, the alga 
was non-buoyant regardless of the availability of 
CO2 or NH4-N. The mechanism for buoyancy loss 
involved increased cell turgor pressures at higher 
light intensities which resulted in collapse of gas 
vacuoles. At lower light intensities, algal growth 
rates and cell turgor pressures were reduced and 
buoyancy was controlled by the availability of 
CO2 and inorganic nitrogen. Carbon dioxide limi- 
tation increased buoyancy, while reduced inorgan- 
ic nitrogen availability reduced buoyancy. Mecha- 
nisms for buoyancy regulation at low light intensi- 
ties involved changes in cellular C/N ratios which 
appeared to affect the rate of synthesis and accu- 
mulation of protein-rich gas vacuoles. Algal specif- 
ic growth rates were combined with buoyancy 
data to form a single index (mu sub bloom) of the 
rate of surface bloom formation of A. flos-aquae as 
a function of the availability of light and CO2 and 
NH4-N. The bloom formation index was enhanced 
with decreased availability of light and CO2, and 
increased availability of NH4-N. (Author’s ab- 
stract) 
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LIGHT AND SCANNING ELECTRON MICRO- 
SCOPIC STUDIES ON THE EFFECT OF BIO- 
CIDAL PLANT SAP ON THE GILLS OF A 
HILL STREAM FISH, GARRA LAMTA (HAM.), 
Bhagalpur Univ. (India). Dept. of Zoology. 

J. Ojha, N. C. Rooj, A. K. Mittal, and J. S. Datta 
Munshi. 


Journal of Fish Biology JFIBA9, Vol. 34, No. 2, 
165-170, February 1989. 12 fig, 6 ref. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Descriptors: *Biocides, *Gills, *Electron micros- 
copy, *Animal pathology, *Toxicity, Fish physiol- 
ogy, Fishkill, Fishing, Fish, Microscopy. 


The use of a biocidal sap by tribals (aboriginal 
inhabitants of the forests) of the Ranchi plateau of 
Bihar, India for fishing has affected the biotic 
component, including fish, of the hill-stream eco- 
system. The effect of the biocidal plant sap (Ter- 
minalia tomentosa) on the __ of a swift-current- 
adapted hill-stream fish, Garra lamta, was investi- 
gated using light and scanning electron microsco- 
py. The biocidal plant sap affects the dissociation 
of the gill filament and lamellar epithelia to expose 
their microvasculature. The toxic chemicals can 
then easily diffuse into the blood to disturb the 
metabolic activities of the fish. The toxicants in the 
bark sap also seem to affect the neuromuscular 
coordination of the adhesive disc and the fish lose 
their anchorage and locomotory power and float 
on the surface. Fusion of lamellae and prominent 
chloride cells are further effects of the plant sap, 
and resuit in decreased oxygen-uptake and an ionic 
imbalance. These findings will be helpful in devel- 
oping methods to check mass killings of fish in hill 
streams. (VerNooy-PTT) 
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HISTOMORPHOLOGICAL CHANGES _ IN 
SOME ORGANS OF THE BROWN BULL- 
HEAD, ICTALURUS NEBULOSUS LESUEUR, 
FOLLOWING SHORT--AND LONG-TERM EX- 
POSURE TO COP 


PER, 
Modena Univ. (Italy). Dipt. di Biol Animale. 
I. Benedetti, A. G. Albano, and L. Mo 
Journal of Fish Biology JFIBA9, Vol. 34, No. 2, p 
273-280, February 1989. 2 fig, 18 ref. 


Descriptors: *Bullhead, *Tissue analysis, *Toxici- 
ty, *Bioassay, *Fish, *Water pollution effects, 

*Animal pathology, *Copper, Morphology, Histol- 
ogy, Fish physiology, Liver, Skin, Gills. 


The effects of copper in solution on Ictalurus nebu- 
losus were studied by acute short-term bioassay 
and long-term bioassays. The 96-h LCS5O a = 
determined by static bioassay was 2.5 ppm. Groups 
of fish used for the histologic tests were exposed to 
copper levels (cupric chloride) of 5 ppm (24 h) and 
0.3 ppm (40 days). Histomorphological and histo- 
chemical tests were performed on skin, liver, gills, 
tt and kidney; enzymatic tests were also per- 
ormed on the liver. The test accumulation of 
copper occurred in the gills and liver. The skin, 
liver and all showed morphological changes; 
the skin of the most severely affected fish 
thinner in patches; the gills showed swollen and 
hyperemic lamellae, necrosis and disintegration of 
the epithelium; and the livers had areas of patchy 
degeneration and a lower glycogen content = 
controls. The results of the histoenzymatic test 
the liver agree with the histological findings and 
confirm a mild onset and slow evolution of liver 
distress. (Vernooy-PTT) 
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EFFECTS OF DISCHARGE OF MUNICIPAL 
WASTE ON bag QUALITY OF THE 
LOWER MISSISSIPPI RIVER, 

Louisiana State Univ., Baton Rouge. Dept. of Ge- 
ology. 

J. S. Hanor. 

Environmental Geology and Water Sciences 
EVHPAZ, Vol. 12, No. 3, p 163-175, December 
1988. 12 fig, 14 ref. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, *Mississip; pp River, *Louisiana, *Wastewater 


pollution, *Self-purification, Chlorides, Nitrates, 
Nitrites, Phosphorus, Dissolved oxygen, Biological 
oxygen demand, Chemical oxygen demand, Agri- 
cultural wastes, Water pollution sources, Munici- 
pal waste, Industrial wastes, Graphical analysis, 
Monitoring. 


The effects of discharge of municipal wastes on 
water quality within the lower Mississippi River 
below Old River have been reevaluated using pub- 
lished water quality data in the Louisiana reach of 
the river for the water years 1974-1984. A novel 
graphical technique facilitated the evaluation of 


Effects Of Pollution—Group 5C 


upriver controls on water quality and the identifi- 
cation of sources and sinks along the lower Missis- 
y Comparison of calculated annual fluxes at 
erent downstream monitoring stations simpli- 
fled some of the problems inherent in evaluating 
analyses of samples collected from different water 
masses during a typical sampling run. The absolute 
concentrations of chloride, nitrite plus nitrate, total 
phosphorus, dissolved =n BOD, and COD are 
all strongly dependent Processes occurrin 
upriver. Nonpoint influx of materials from 
tural wastes and natural plant debris may the 
dominant upstream sources of N, P, BOD, and 
COD. Increases in chloride and p down- 
stream within the lower i appear to be 
caused by discharge of industrial wastes. Nitrogen 
fluxes decrease downriver, where there is 
local discharge of high-N, high-P industrial 
wastewater, possibly from fertilizer plants. Remov- 
al of N and increases in BOD may be due in part to 
pr or gg uptake. High age discharge rates and 


natural processes of reaeration maintain 
pee pean saturation levels. With the 

of an increase in bacterial count, the discharge of 
municipal waste into the Mississippi River in Lou- 
isiana appears to have had no significant effect on 
water —e. a finding consistent with the U.S. 
Geol Spe ee by Wells in 1980. It 
cael be SAEs Gna tn Uennae ume tele 
studies if existing water quality programs on the 
Mississippi River were to adopt a Lagrangian sam- 
pling approach. (Author’s abstract) 
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NOSTOCOPHYCEAE (CYANOPHYCEAE) OF 


Brasilia Univ. (Brazil). Dept. de Biologia ee 
For primary bibliographic entry see Field 2H. 
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EFFECTS OF QATAR LIGHT CRUDE OIL ON 
THE SALTMARSH CRAB SESARMA CATEN- 
ATA AND ITS IMPLICATIONS IN THE FIELD: 
TOXICITY TO ADULTS AND LARVAE, 

Port Elizabeth Univ. (South Africa). Dept. of Zo- 
ology. 

D. E. Malan. 

South African Journal of Marine Science SJMSE7, 
Vol. 7, p 37-44, 1988. 3 fig, 1 tab, 36 ref. 


Descriptors: *Oil pollution, *Sublethal effects, 
*Water pollution effects, *Toxicity, *Crabs, 
*Larvae, Median tolerance limit, i Se- 
sarma. 


The toxicity of Qatar Light crude oil to adult and 
larval Sesarma catenata was determined under dif- 
ferent conditions of test solution preparation. 
Evaporation of the oil and its water-soluble frac- 
tion (WSF) were studied and an estimate made of 
oil content in artificial burrows approximating field 
volumes. In the experiments with adults, where 
crude oil was added to the surface of the water and 
WSF was not renewed, 50% mortality was not 
obtained, but the crabs were sub-lethally affected 
(righting response and escape mechanism). These 
sub-lethally affected crabs usually recovered after 
a few hours as the WSF of the crude oil escaped 


tal solution was renewed every 

and 96-h LCSO values were 12.0 and 9.2 
Ecological toxicity (animals affected, not 

was in all cases lower than acute toxicity, 

being much more sensitive than adults. In the 
event of an oil spill, it is unlikely that the oil in the 
seawater contained in the crab burrows will reach 
the high concentrations required to produce death 
in these crabs. (Author’s abstract) 
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LEVELS FOR NI- 


CRITICAL DEPOSITION 
SULFUR ON DUTCH FOREST 


TROGEN AND 
ECOSYSTEMS, 


Nene = Bodemkartering, Wageningen 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


W. De Vries. 
Water, Air, and Soil Pollution WAPLAC, Vol. 42, 
No. 1-2, p 221-239, November 1988. 10 tab, 57 ref. 


Descriptors: *Forest ecosystems, *Air pollution, 
*Acid rain effects, *Nitrogen, *Sulfur, *Deposi- 
tion, *Eutrophication, *Acidification, *Plant dis- 
eases, Nutrients, Nitrates, Ammonium, Potassium, 
Aluminum, Calcium, Netherlands. 


Critical loads for N and S on Dutch forest ecosys- 
tems were derived in relation to effects induced by 
eutrophication and acidification, such as changes in 
forest vegetation, nutrient imbalances, increased 
susceptibility to diseases, nitrate leaching, and Al 
toxicity. The criteria used are N contents in nee- 
dles, nitrate concentrations in groundwater (drink- 
ing water), and NH4/K ratios, Ca/AlI ratios, and 
concentrations in the soil solution. Assuming an 
equal contribution of N and S, all effects seem to 
be prevented at a total deposition level below 600 
mol-c/ha/yr due to N uptake by stemwood and 
acid neutralization by base cation weathering. The 
most serious effects will probably be prevented at 
total deposition levels between 1500 and 2000 mol- 
c/ha/yr. The current average deposition in the 
Netherlands is 4900 mol-c/ha/yr. (Author’s ab- 
stract) 
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VENTILATORY AND CIRCULATORY RE- 
SPONSES OF THE CRAYFISH, PROCAM- 
BARUS CLARKI, TO LOW ENVIRONMENTAL 


PH. 
George Mason Univ., Fairfax, VA. Dept. of Biol- 


° 

NE. Patterson, and P. L. deFur. 

Physiological Zoology PHZOA9, Vol. 61, No. 5, M3 
396-406, September-October 1988. 6 fig, 1 tab, 40 
ref. 


Descriptors: *Crayfish, ‘*Acid rain effects, 
*Animal physiology, *Water pollution effects, 
Crustaceans, Carbon dioxide, Sulfuric acid, Physi- 
ological ecology. 


Ventilation, circulation, and acid-base regulation 
were in Procambarus clarki exposed to 
acidified water. Crayfish were acclimated to deion- 
ized water (pH 6.8) in an aerated, flow-through 
system. The water was acidified to pH 3.8 with 
H2S04 and maintained at pH 3.8 for 96 h. The 
water in the system then was replaced with deion- 
ized water (pH 6.8), and animals were allowed to 
recover for 48-72 h. In acid conditions, scaphog- 
nathite rates increased rapidly and remained ele- 
vated for the first 48 h but then decreased signifi- 
cantly by 72 h. Branchial pressures were depressed 
throughout the entire acid exposure period. Heart 
rate also increased significantly over the first 24 h 
of acid exposure and later decreased and remained 
near normal through recovery. During recovery, 
scaphognathite rates continued to decrease, and 
branchial pressures remained depressed. Hemo- 
lymph acid-base variables all decreased initially; 
after 96 h, pH and partial pressures of CO2 had 
recovered, but total CO2 remained low. An alkalo- 
sis was observed after 72 h of recovery and was 
associated with an elevated total CO2 and hypo- 
capnia. There were no significant changes in post- 
branchial partial pressures of O2 during the experi- 
ment. These strong ventilatory and circulatory re- 
sponses seem to be stimulated by factors other than 
oxygen levels. The hyperventilatory response 
probably is the cause of a decrease in partial pres- 
sures of CO2, but other mechanisms must be re- 
sponsible for the final recovery of acid-base bal- 
ance. (Author’s abstract) 
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ECOLOGICAL EFFECTS OF A MAJOR OIL 
SPILL ON PANAMANIAN COASTAL MARINE 
COMMUNITIES. 

Smithsonian Tropical Research Inst., Balboa 
(Panama). 

J. B. C. Jackson, J. D. Cubit, B. D. Keller, V. 
Batista, and K. Burns. 

Science SCIEAS, Vol. 243, No. 4887, p 37-44, 
January 6, 1989. 8 fig, 2 tab, 59 ref. 


Descriptors: *Ecological effects, *Oil spills, 
*Panama, *Coastal waters, *Water pollution ef- 


fects, *Tropical regions, Marine environment, Sea 
grasses, Reefs, Algae, Invertebrates, Intertidal 
areas, Mortality, Corals. 


In 1986, more than 8 million liters of crude oil 
spilled into a complex region of mangroves, sea- 
grasses, and coral reefs just east of the Caribbean 
entrance to the Panama Canal. This was the largest 
recorded spill into coastal habitats in the tropical 
Americas. Many populations of plants and animals 
in both oiled and unoiled sites had been studied 
previously, thereby providing an unprecedented 
measure of ecological variation before the spill. 
Documentation of the spread of oil and its biologi- 
cal effects began immediately. Intertidal man- 
groves, sea; algae, and associated inverte- 
brates were covered by oil and died soon after. 
More surprisingly, there was also extensive mortal- 
ity of shallow subtidal reef corals and infauna of 
seagrass beds. After 1.5 years, only some orga- 
nisms in areas exposed to the open sea have recov- 
ered. The response of organisms to an oil spill, or 
any other major disturbance, will depend on the 
conditions in which they normally live. Moreover, 
the suite of organisms able to survive under condi- 
tions of chronic pollution, and their resistance to 
further stress, is typically different from that in 
similar unpolluted habitats. Much of the region has 
been subjected to human disturbance, beginning 
with decades of excavation, dredging, and landfill- 
ing for the construction of the Panama Canal and 
the City of Colon, drainage and spraying of man- 
groves for mosquito control, construction of the 
refinery and a large cement plant on landfill, a 
major oil spill in 1968, and unknown amounts of 
chronic oil pollution from the refinery and ships 
passing to and from the Canal. It is a measure of 
the severity of the 1986 oil spill that the biological 
consequences were so detectable despite this histo- 
ry of environmental abuse. (Doria-PTT) 
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ELEFSIS BAY ANOXIA: NUTRIENT CONDI- 
TIONS AND BENTHIC COMMUNITY STRUC- 


TURE, 

Institute of Oceanographic and Fisheries Research, 
Athens (Greece). 

N. Friligos, and A. Zenetos. 

PSZNI: Marine Ecology, Vol. 9, No. 4, p 273-290, 
4th quarter 1988. 8 fig, 6 tab, 48 ref. 


Descriptors: *Greece, *Elefsis Bay, *Nutrients, 
*Benthos, *Eutrophication, *Oxygen depletion, 
Silicates, Phosphates, Nitrogen compounds, Physi- 
cal properties, Convection, Stratification, Ammo- 
nia, Seasonal variation, Water temperature, Mor- 
tality, Benthic fauna, Ecological effects. 


The changes in the concentrations of silicate, phos- 
phate, and inorganic nitrogen in Elefsis Bay near 
Athens, Greece, an intermittently anoxic basin, are 
described and related to the changes in the physi- 
cal properties of the water. Winter convection 
resulted in a very small vertical gradient of tem- 
perature, salinity, oxygen, and nutrients. Stratifica- 
tion started to develop in May and persisted for 
about 6 months. High values of silicate, phosphate, 
and ammonia occurred during the anoxic condi- 
tions prevailing in summer. The vertical transport 
of particulate organic matter and decomposition of 
abundant pelagic and benthic organic matter 
during the summer produced a low oxygen level in 
the bottom layer below the pycnocline. A high sea 
water temperature and vertical stability contribut- 
ed to the development of anoxic conditions during 
the summer in the near bottom layer and to mass 
mortality of benthic macrofauna. Also, the Elefsis 
Bay anoxia appears to have had significant ecologi- 
cal effects on many other marine species, including 
several of economic importance. (Author’s ab- 
stract) 
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SOIL SOLUTION CHEMISTRY IN AN ALPINE 

—— FRONT RANGE, COLORADO, 
A, 

Colorado Univ., 

Alpine Research. 

For primary bibliographic entry see Field 5B. 
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Boulder. Inst. of Arctic and 


DIEL VARIATIONS IN IRON CHEMISTRY IN 
AN ACIDIC STREAM IN THE COLORADO 
ROCKY MOUNTAINS, U.S.A., 


_- Survey, Denver, CO. Water Resources 


For. pong bibliographic entry see Field 2K. 
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PRELIMINARY OBSERVATIONS ON EXPERI- 
MENTAL EXPOSURE OF FOOD CROP SEED- 
LINGS TO SIMULATED ACID RAIN IN RA- 


JASTHAN, 
Rajasthan Univ., Jaipur (India). Indira Gandhi 
Centre for Human Ecology, Environmental and 
Population Studies. 
V. Choudhary, B. L. Kakralya, T. I. Khan, and G. 
S. Nathawat. 

Environmental Education and Information 
EEDIEF, Vol. 7, No. 4, p 180-186, October-De- 
cember 1988. 2 fig, 3 tab, 10 ref. 


Descriptors: *Acid rain effects, *Water pollution 
effects, *Seedlings, *Vegetable crops, *Plant pa- 
thology, Environmental effects, Mortality, Hydro- 
gen ion concentration, Simulated acid rain, India. 


Simulated acid rains adversely affect the growth of 
leguminous seedlings and at pH 3.5 induced spot- 
ting or necrosis of the leaves. With lower pH 
chlorophyll content, plant dry weight and root 
systems showed considerable reduction. Simulated 
acid rains prevented the seedlings from attaining 
normal size, ultimately causing mortality in Pha- 
seolus aureus var., Pusa vasakhi at pH 1.4 and in 
Cymopsis tetragonoloba var. and Durgapura safed 
at pH 2.93. These results anticipate changes in field 
crops that may arise as atmospheric acid levels in 
Rajasthan increase as industrial development pro- 
ceeds. (Author’s abstract) 
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SEASONAL GROWTH AND BIOMASS OF 
TRAPA JAPONICA FLEROV IN OJAGA-IKE 
POND, CHIBA, JAPAN, 

Shimane Univ., Matsue (Japan). Faculty of Sci- 
ence. 

H. Kunii. 

Ecological Research ECRSEX, Vol. 3, No. 3, p 
305-318, December 1988. 8 fig, 61 ref. 


Descriptors: *Plant growth, *Biomass, *Aquatic 
plants, *Rooted aquatic plants, *Limnology, *Eu- 
trophic lakes, *Phenology, Leaves, Seeds, Seasonal 
variation, Population dynamics, Life history stud- 
ies, Plant tissues, Japan. 


In order to determine the seasonal growth and 
biomass of Trapa japonica Flerov, field observa- 
tions were carried out at Ojaga-ike Pond, Chiba, 
Japan, during 1979 and 1980. In spring, the plant 
showed exponential growth (c. 0.080 g/g/day) and 
shoot elongation was as rapid as 10 cm/day. The 
plant attained its maximum biomass (380.5 +/-35.1 
g/sq m) in late August, and about 50% of this was 
concentrated in the topmost 30-cm stratum (645.7 
+/-33.1 g/cu m); maximum total stem length ex- 
ceeded 6 m. The plant produced large (500-800 mg 
per fruit), but small numbers of nut-like fruit (maxi- 
mum, 5 fruits per rosette). Defoliation occurred 
almost linearly with time at a rate of 30.6 leaves/sq 
m/day; annual net leaf production was estimated to 
be about twice as large as the seasonal maximum 
leaf biomass. While the number of leaves per ro- 
sette showed moderate seasonal change, rosette 
density, rosette area and leaf dry weight changed 
considerably during the year. From the negative 
log-log correlation between mean total leaf dry 
weight per rosette and rosette density, density- 
dependent rosette growth was assumed. It is 
known for many plants that there is a clear antago- 
nism or trade-off relationship between seed size 
and number. The size adopted by each species 
probably represents a compromise between the 
requirements for dispersal (which would favor 
small seeds) and the requirements for seedling es- 
tablishment (which would favor large seeds), and 
one of the most effective adaptations for ensuring 
successful seedling establishment is the possession 
of a large seed which provides an ample reserve of 
nutrients during the period immediately after ger- 





mination. It is obvious that Trapa spp. give priority 
to seed size rather than number in order to ensure 
seedling establishment. (VerNooy-PTT) 
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MERCURY IN bing’ MEDITERRANEAN, 

Siena Univ. (Italy). Dipt. di Biologia Ambientale. 
For primary bibliographic entry see Field SB. 
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EFFECTS OF CHRONIC EXPOSURE TO CAD- 
MIUM OR COPPER ON IDOTHEA BALTICA 
(CRUSTACEA, ISOPODA), 

Naples Univ. (Italy). Dipt. Genetica, Biologia 
Generale e Molecolare. 

M. de Nicola Giudici, and S. M. Guarino. 

Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
2, p 69-73, February 1989. 3 fig, 5 tab, 12 ref. 


Descriptors: *Toxicity, *Copper, *Cadmium, 
*Water pollution effects, *Isopods, *Survival, 
*Marine environment, Crustaceans, Heavy metals, 
Growth stages, Lethal limit, Growth rates, Pollu- 
tion levels. 


Acute toxicity tests (LT50) of copper or cadmium 
on the crustacean isopod Idothea baltica demon- 
strated differences between females, males,and ju- 
veniles. Copper appears to be more toxic than 
cadmium. The effects of chronic (to 120 days) 
exposure to 5 micrograms/L and 500 micrograms/ 
L copper or cadmium were evaluated from surviv- 
al, body growth, and sex ratio in the first stages of 
juvenile development. While in juveniles 500 mi- 
crograms/L significantly affected body growth, 
sex ratio, and survival, 5 micro; /L affected 
only survival (60% survival at 120 days). Idothea 
populations are unable to survive long-term expo- 
sure to 500 micrograms/L Cu or Cd. Given the 
importance of Idothea in the food web, this reduc- 
tion in population would have a dramatic effect on 
the ecosystem equilibrium. The study of the long- 
term effects of a pollutant on different demograph- 
ic parameters in a species can serve to assess a 
‘safe’ level of environmental contamination. (Au- 
thor’s abstract) 
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HYDROBIOLOGICAL CHANGES DURING A 
TEN-YEAR PERIOD IN A _ HIGHLAND 
STREAM IN HUNGARY (HYDROBIOLO- 
GISCHE ZUSTANDSANDERUNG WAHREND 
EINES JAHRZEHNTES IN EINE MITTELGE- 
BIRGSBACH IN UNGARN), 

Botanikai Kutatointezete, — (Hungary). 

A. Berczik, and L. Pham N; 

Opuscula Zoologica Sutures ‘OPUZAS, Vol. 23, 
p 117-132, 1988. 11 fig, 3 tab, 7 ref. 


Descriptors: *Impaired water quality, *Hungary, 
*Stream biota, *Aquatic *Species diversi- 
ty, *Population dynamics, Ecology, Aquatic envi- 
ronment, Cycling nutrients, Hydrogen ion concen- 
tration, Biological oxygen demand, Aquatic envi- 
ronment. 


Faunistic and ecological studies in a creek were 
repeated after ten years in order to reveal changes 
which may have been induced during the period. 
The same analytical and sampling methods were 
used at both points in time. According to the 
results of chemical investigations, pH values slight- 
ly increased, whereas increases in the concentra- 
tions of HCO2 and NO3 were more substantial. 
The values of oxygen demand in summer were also 
higher than earlier. The zoological assessment indi- 
cated the disappearance of several species, e.g., the 
number of Trichoptera taxa decreased from 20 to 6 
in ten years, and their abundance also decreased. 
These undesirable changes are caused by intensive 
tourism at a recreation area that has developed 
along the creek during the past decade. (Author’s 
abstract) 

W89-09713 


ENZYMATIC AND CELLULAR LEVEL EF- 
FECTS OF CADMIUM, 

University of Science, Penang (Malaysia). School 
of Biological Sciences. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


P. M. Sivalingam. 

Toxicological and Environmental Chemistry 
TXECBP, Vol. 19, No. 3-4, p 125-137, 1989. 3 fig, 
5 tab, 19 ref. 


Descriptors: *Water pollution effects, *Cadmium, 
*Heavy metals, *Metabolism, *Toxicity, *Fish, 
*Tilapia, *Bioaccumulation, *Enzymes, Trace ele- 
ments, Sublethal effects, Fish physiology, Bio- 


chemistry, Cytology. 


Exposure of hepatic enzyme activity, viz. acid- 
phosphatases and alkaline phospha' ites, catalase and 
of tilapia (Sarotherodon 
mossambicus) to cadmium was studied. Acid phos- 

phatase and catalase activities were increased in 
the liver while that of glucose-6-phosphatase de- 
creased by almost as much as 50% with 1.0 mg/1 





tase activity any further. At the cellular level, Cd 
exposure at a lethal dose of 3.5 mg/1 increased 
1 activity in liver cells. Large numbers of 
lysosomes at various stages of activity were evi- 
dent. Primary lysosomes that were smaller in size 
containing lysosomal es, but not _——— re- 
ceived substrates, could be Bacon ay 

from the larger secondary lysosomes in which 
substrates underwent enzymatic attack. Further, 
depletion of both fats and glycogen reserves was 
also noticeable. The mitochondria were found to 
contain many more intramitochondrial bodies as 
compared to the controls. However, the cell mem- 
brane and nucleus were not affected. (Author’s 
abstract) 

W89-09718 


NUTRIENT AND OXYGEN CONDITIONS IN 
—— 


Institute of _— and Fisherica Research, 
Athens (Greece). 

N. Friligos. 

Toxicological and Environmental 


Chemistry 
TXECBP, Vol. 19, No. 3-4, p 179-186, 1989. 3 fig, 
5 tab, 16 ref. 


Descriptors: *Mediterranean Sea, *Water pollution 
effects, *Nutrients, *Eutrophication, *Bays, 
*Oxygen deficit, Greece, Nitrites, Ammonium, 

Phosphates, Silicates, Nitrates, Dissolved oxygen. 


The nutrient status (nitrites, ammonium, phos- 
phates, silicates and nitrates) and the oxygen rich. 
cient conditions in the Elefsis Bay, Greece, an 
anoxic basin in the Saronikos Gulf, are described. 
The concentration of nutrients and dissolved 
oxygen have been determined during seasonal sur- 
veys of water characteristics. The Elefsis Bay, 
threatened by organic overload, is in a more seri- 
ous state of degradation than the rest of the Saroni- 
kos Gulf and the destratification phenomenon has 
substantial effects on the distribution and circula- 
tion of oxygen and nutrients in the bay. The 
oxygen utilization rates ranged between 1.3 and 1.8 
ml/L/month from March to June and were con- 
siderably higher than those reported for oceanic 
waters. No obvious seasonal trend of nutrients was 
observed. Peculiar fluctuations of nutrients seen 
may be due to anoxic conditions during the sum- 
mers. Inorganic nitrogen gave lower values in 
1985, as compared with those of previous years; 
this was due to the greater —_ of denitrifica- 
tion, which occurred in the El Bay, during the 
summer of 1985. The nutrient enrichment appears 
to be considerably influenced by eutrophication 
and human activity. (Friedmann-PTT) 

W89-09721 


PHYSIOLOGICAL DISTURBANCES IN RAIN- 
BOW TROUT (SALMO GAIRDNERD ooo 
ACID AND ALUMINUM EXPOSURES 
SOFT WATER OF TWO CALCIUM CONCERN 
TRATIONS, 

McMaster Univ., Hamilton (Ontario). Dept. of Bi- 
ology. 

R. C. Playle, G. G. Goss, and C. M. Wood. 
Canadian Journal of Zoology CJZOAG, Vol. 67, 
No. 2, p 314-324, February 1989. 9 fig, 1 tab, 57 
ref. 


Effects Of Pollution—Group 5C 


Descriptors: *Trout, *Aluminum, *Acidic water, 
*Calcium, *Toxicity, *Acid rain effects, Water 
pollution effects, Hydrogen ion concentration, 
Respiration. 


Rainbow trout (Salmo gairdneri) fitted with dorsal 
aortic cannulae were exposed in a flow-through 
6 ee 5.2, 4.8, or 
4.4) and two concentrations of Ca dos p Pre 410 
microequiv/liter), in the presence 

grams/liter) or absence of aluminum OAD. "Blood 
was sampled for gases, ions, metabo- 
lites, and hematology before and at 4, 18, 28, 42, 
and 66 hr exposure. Two toxic mechanisms of Ai 
and acidity were seen: (1) ionoregulatory toxicity, 
which was caused by Al at pH 5.2 and 4.8 and by 
acidity at pH 4.4, and (2) respiratory toxicity, 
which was caused solely by Al, and was greatest at 
higher pH. Ionoregulatory toxicity involved de- 
creases in plasma Na(+) and pa -), red cell swell- 
ing, and hemoconcentration. Respiratory toxicity 
involved reduced blood oxygen — elevated 
blood carbon dioxide tension, and increases in 
blood lactate. Blood acidosis was a combination of 
respiratory ee ee 
the blood; higher pH exposures) and metabolic 
acidosis (probably due to differential Na(+) and 
C\(-) loss into the external, acidic environment; 
lower pH exposures). Higher water Ca reduced 
ionoregulatory disturbances due to acidity alone 
but not those due to Al at higher pH. Higher water 
Ca also reduced respiratory disturbances at lower 
pH but not at higher pH. At higher pH, Al precipi- 
tation at - likely causes enflammation 
and effects of Al are distinct —_ 
the effects of H(+) alone, which probably 
creases gill permeability by displacing Ca (+) hem 
the tight junctions. (Geiger-PTT) 

W89-09745 


RELATIONSHIP BETWEEN HEAVY METAL 
POLLUTION AND WATER PRODUCTIVITY 
IN XIAMEN ESTUARINE HARBOR (IN CHI- 


, 
Xiamen Univ. (China). 
Y. Wu, C. Chen, and L. Wang. 
Oceanologia et Limnologia Sinica, Vol. 17, No. 3, 
p 173-184, May 1986. 11 fig, 5 tab, 14 ref. English 
summary. 


Descriptors: *Water pollution effects, *Heavy 
metals, *Xiamen Harbor, *Estuaries, *Productivi- 
ty, China, Diatoms, Phytoplankton, Nutrients, 
Chromium, Copper, Mercury, Zinc, Oxygen, Ni- 
trogen, Phosphorus, Chlorophyll. 


Simulation experiments and annual observations 
were made on the effects of Cr, Cu, Hg, Zn, on 
diatom (Chaetoceros spp., Skeletonema costatum, 
and Melosira sulcata) growth. Many physico- 
pee regi pened 4 y a considerable role in the 
toxicity and accumulation of metal in organisms, 
especially in laboratory experiments. The Mesopic 
level in an aquatic environment is related to phyto- 
plankton growth--higher nutrient levels could have 
a negative impact on diatom production. Several of 
mentioned coexist in the investigated 
region and exert an antagonistic effect. Mathemati- 
cal statistics of orthogonal design were employed 
in simulation experiments of six parameters (Cr, 
Cu, Hg, Zn, O, M, N/P), with three levels/param- 
eter system for diatom culture. The analyses 
showed that: (1) the range of concentration of 
heavy metals is Cr 10-30 parts per billion (ppb), Cu 
0.5-50 ppb, Hg 0.02-1.5 ppb, Zn 20-100 ppb; and (2) 
the optimal nutrient ye tl N 100-250 ppb, P 25- 
40 a O, M 100,000 ppb. These parameters along 
with total phosphorus content, ratio of T-N/T- P 
(in atom) and chlorophyll content were observed 
in the investigated region for one year. It was 
found that ranges of these data were: P, 24-35 ppb, 
T-N/T-P 10-18 ppb, and Chlorophyll 10-20 mg/cu 
m (cell numbers of phytoplankton were about 
10,000,000 cells/L). (Author’s abstract) 
W89-09757 


REVIEW OF MARINE 
CHEMISTRY (IN CHINES: 

Academia Sinica, Qingdao (China). Inst. of Ocean- 
ology. 


ENVIRONMENTAL 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


For primary bibliographic entry see Field 2L. 
W89-09762 


EFFECTS OF MUNICIPAL SEWAGE AND 


(EFFEKTER AV 
OVERGJODSLING 
MARINE 


ALGER), 
Norsk Inst. for Vannforskning, Oslo. 
J. Knutzen. 
Blyttia BLYTAT, Vol. 44, No. 1, p 15-21, 1986. 2 
fig, 44 ref. English summary. 


Descriptors: *Water pollution effects, *Municipal 
wastewater, *Fe: *Environmental effects, 
*Marine algae, *Benthic flora, Marine environ- 
ment, Eutrophication, Species composition. 


A short review, based on selected references, out- 
lines the principal main effects of municipal sewage 
and fertilizers on the community of marine benthic 
algae, as modified by natural factors. It is stressed 
that the response is a complex one, suppressing or 
stimulating effects being dependent on pollution 
gradients, physical factors and the natural commu- 
nity structure of the polluted localities. Much 
knowledge is still to be gained in order to have 
sufficiently sensitive methods of describing eu- 
trophication effects. (Lantz-PTT) 

W89-09772 


PROLONGED CHANGES IN THE COMPOSI- 
TION AND EXTENSION OF POLYCHAETA IN 
THE NORTH-WEST BLACK SEA (MNOGO- 
LETNIE ‘A SOSTAVA I RASPROS- 
TRANENIYA MNOGOSECHITNYLSH CHER- 
VEI SEVERO-ZAPADNOI CHASTI CHER- 
NOGO MORYA), 

Institute of Biology of the Southern Seas, Sevasto- 
pol (USSR). 

G. V. Losovskaya. 

Gidrobiologicheskii Zhurnal GBZUAM, Vol. 24, 
No. 4, p 21-25, 1988. 3 fig, 11 ref. English summa- 
ry. 


Descriptors: *Polychaetes, *Population density, 
*Eutrophication, *Water pollution effects, *Black 
Sea, *Species diversity, Ecosystems, Distribution 
pattern, Water quality. 


In the early 1980s, the number of polychaete spe- 
cies in the interfluve regions of the northwestern 
part of the Black Sea decreased, followed by 
changes in the distribution and quantitative devel- 
opment of certain mass forms. Melinna palmata 
area was considerably reduced in the northern part 
of the Dnieper-Dniester interfluve. Occurrence 
frequency, distribution area and quantitative indi- 
ces of Nereis succunea increased. The total number 
of small polychaete-detritophages (spionides and 
capitellides) increased sharply. Eutrophication of 
the interfluve watersheds and their freshening 
during years with fluctuating water levels, have 
caused these. (Author’s abstract) 

W89-09811 


SYSTEM FOR RECONSTITUTING SPECIAL 
WATER QUALITIES FOR USE IN CHRONIC 
TOXICITY STUDIES, 

National Fisheries Contaminant Research Center, 
Yankton, SD. Field Research Station. 

For primary bibliographic entry see Field 5F. 
W89-09824 


EFFECTS OF RHODAMINE WATER TRACER 
ON ESCHERICHIA COLI DENSITIES, 
Akademiet for de Tekniske Videnskaber, Copenha- 
gen (Denmark). Danish Isotope Centre. 
wale bibliographic entry see Field 5A. 


ACUTE TOXICITY OF ALUMINIUM TO FISH 
ELIMINATED IN’ SILICON-RICH ACID 
WATERS, 

Imperial Chemical Industries Ltd., Runcorn (Eng- 
land). Chemicals and Polymers Group. 

J. D. Birchall, C. Exley, J. S. Chappell, and M. J. 
Phillips. 


Nature NATUAA, Vol. 338, No. 6211, p 146-148, 
March 9, 1989. 2 fig, 2 tab, 18 ref. 


Descriptors: *Acid rain effects, *Water pollution 
effects, *Toxicity, *Fish, *Aluminum, *Acidic 
water, *Silicon, Natural waters. 


An increased level of aluminum in acidified natural 
waters is a pri cause of fish death from 
damage to gill epithelia and loss of osmoregulatory 
capacity. Aluminum toxicity depends on the spe- 
cies of aluminum present (cationic, neutral, or ani- 
onic) and is affected by pH and the presence of 
complexing ligands (such as fluoride) and organic 
material (such as humic acids) which may amelio- 
rate aluminum toxicity. But silicic acid, Si(OH)4, 
present in natural waters as a consequence of the 
weathering of the aluminosilicates of rocks and soil 
minerals, has a strong and unique affinity for alumi- 
num, although its influence on toxicity has not 
been investigated. It is shown that, with an excess 
of Si over Al and the formation of hydroxy-alu- 
minosilicate species, the bioavailability of alumi- 
num at pH 5 is reduced and acute toxicity is 
eliminated. Silicic acid concentration should, 
therefore, be considered a key parameter in toxici- 
ty studies and could be important for the treatment 
of vulnerable waters. (Author’s abstract) 
W89-09873 


CANCER MORTALITY IN U. S. COUNTIES 
WITH HAZARDOUS WASTE SITES AND 
GROUND WATER POLLUTION, 

Health _— Research Lab., Research Triangle 
Park, N 

a Griffith, R. C. Duncan, W. B. Riggan, and A. C. 
Pellom. 

Archives of Environmental Health AEHLEV, 
Vol. 44, No. 2, p 69-74, March/April 1989. 6 tab, 
39 ref. 


Descriptors: *Hazardous wastes, *Water pollution 
effects, *Waste disposal, *Groundwater pollution, 

*Diseases, *Cancer, *Public health, Human dis- 
eases, Chemical wastes, Industrial wastes, Statisti- 
cal analysis, Organic compounds, Solvents, Chlor- 
inated hydrocarbons. 


Using the National Priorities Listing of hazardous 
waste sites (EPA), the study identified 593 waste 
sites in 339 counties in 49 states with analytical 
evidence of contaminated groundwater providing 
a sole source water supply. For each county, age- 
adjusted, site-specific cancer mortality rates for 13 
major sites for the decade 1970-79, for white males 
and females, were extracted from the U.S. Cancer 
Mortality and Trends 1950-79. Counties with and 
without hazardous waste sites that showed excess 
numbers of deaths were enumerated for each 
cancer selected. Significant associations between 
excess deaths and all hazardous waste counties 
were shown for cancers of the lung, bladder, 
esophagus, stomach, large intestine, and rectum for 
white males; and for cancers of the lung, breast, 
bladder, stomach, large intestine, and rectum for 
white females when compared to all counties with 
no hazardous waste sites. A cluster of excess gas- 
trointestinal cancers were associated with hazard- 
ous waste sites in EPA Region 3 (Delaware, Mary- 
land, Pennsylvania, Virginia, West Virginia). 
Cassar: 


W89-09902 


GEOTOXICITY OF MULTIPLE SCLEROSIS: 
THE  HENRIBOURG, SASKATCHEWAN, 
CLUSTER FOCUS, II. THE SOIL, 

Saskatchewan Univ., Saskatoon. Toxicology Re- 
search Centre. 

D. G. Irvine, H. B. Schiefer, and W. J. Hader. 

The Science of the Total Environment STENDL, 
Vol. 77, No. 2/3, p 175-188, December 1988. 4 fig, 
2 tab, 25 ref. 


Descriptors: *Water pollution effects, *Geochem- 
istry, *Diseases, *Multiple sclerosis, *Metals, 
Human diseases, Public health, Water supply, Hen- 
ribourg, Saskatchewan, Soil chemistry, Heavy 
metals. 


The soil chemistry of a multiple sclerosis (MS) 
focus (Henribourg, Saskatchewan) was compared 


with North American norms and with the chemis- 
try of soil from a nearby control area with a near- 
zero incidence of MS and of childhood homes of 
MS cases. Both water and soil from Henribourg 
had high concentrations, relative to the control 
area, of chromium, calcium, and zinc. Conversely, 
both soil and water iron was lower in Henribourg, 
compared with the control. Water (but not soil) 
had higher concentrations of chloride, chromium, 
molybdenum, nitrate plus nitrite, and zinc in Henri- 
bourg than in the control area. Water (but not soil) 
had lower concentrations of selenium and sulfate in 
Henribourg than in the control area. Although 
many metals and other water and soil constituents 
have been linked with MS in the literature, the 
study mentions lead, nickel, and zinc in particular. 
These three were among substances which ap- 
peared in relatively high levels in Henribourg soils. 
Cassar 


W89-09914 


CRYPTOSPORIDIOSIS AND SURFACE 
WATER, 

New Mexico Health and Environment Dept., 
Santa Fe. Office of Epidemiology. 

M. M. Gallaher, J. L. Herndon, L. J. Nims, C. R. 
Sterling, and D. J. Grabowski. 

American Journal of Public Health AJHEAA, 
Vol. _ No. 1, p 39-42, January 1989. 2 fig, 2 tab, 
25 rei 


Descriptors: *Surface water, *Cryptosporidiosis, 
*Pathogens, *New Mexico,*Water pollution ef- 
fects, *Public health, *Human diseases, Human 
pathology, Population exposure, Drinking water, 
Infection, Swimming. 


In the period July through October, 1986, 78 labo- 
ratory-confirmed cases of cryptosporidiosis were 
identified in New Mexico. To determine possible 
risk factors for development of this disease, a case- 
control study was conducted; 24 case-patients and 
46 neighborhood controls were interviewed. Sev- 
enteen (71%) of the 24 case-patients were females, 
seven (29%) were males; their ages ranged from 4 
months to 44 years, median 3 years. There was a 
strong association between drinking surface water 
and illness: five of the 24 case-patients, but none of 
the 46 controls drank untreated surface water. 
Infection was also associated with swimming in 
surface water. (Freidmann-PTT) 

W89-09918 


SPORT FISH CONSUMPTION ADVISORIES 
AND PROJECTED CANCER RISKS IN THE 
GREAT LAKES BASIN, 

National Wildlife Federation, Ann Arbor, MI. 
Great Lakes Natural Resource Center. 

J. A. Foran, M. Cox, and D. Croxton. 

American Journal of Public Health AJHEAA, 
Vol. 79, No. 3, p 322-325, March 1989. 2 tab, 28 
ref. 


Descriptors: *Great Lakes, *Fishing, *Pesticides, 
*Sport fishing, *Water pollution effects, *Popula- 
tion exposure, *Public health, Carcinogens, Human 
diseases, Administrative regulations, Risks, DDT, 
Bioaccumulation, Dieldrin. 


Because Great Lakes sport fish are contaminated 
with several toxicants, the Great Lakes states indi- 
vidually issue advisories, principally based on 
Food and Drug Administration (FDA) action 
levels, that suggest limiting or eliminating con- 
sumption of contaminated fish. When 10-50% of 
sampled Lake Michigan sport fish are contaminat- 
ed with DDT or dieldrin at or above action levels, 
consumers are advised by the Great Lakes states to 
reduce consumption of these species and size class- 
es of fish to not more than one portion per week. 
When more than 50% of sampled fish contain 
contaminants above the action level, no consump- 
tion is recommended. The cancer risks using EPA- 
IARC-OSTP risk assessment procedures were 
evaluated. Results showed that the projected 
cancer risks are high for consumers of small quan- 
tities of sport fish contaminated with DDT or 
dieldrin at their respective action levels. Projected 
risks at concentrations that are common but below 
the action levels are also substantial. It is proposed 





that sport fish with tissue concentrations of DDT 
or dieldrin one-fifth and one-third of the action 
levels should be covered by consumption advisor- 
ies to warn consumers of the potential adverse 
health impacts. (Author’s abstract) 

W89-09919 


INCREASED SENSITIVITY TO CADMIUM OF 
THE FRESHWATER AMPHIPOD GAM- 
MARUS PULEX (L.) DURING THE REPRO- 
DUCTIVE PERIOD, 

University of Wales Inst. of Science and Technolo- 
gy, Cardiff. Dept. of Applied Biology. 

P. McCahon, and D. Pascoe. 

Aquatic Toxicology AQTODG, Vol. 13, No. 3, p 
183-194, November 1988. 2 fig, 2 tab, 33 ref. 


Descriptors: *Embryonic growth stage, *Water 
pollution effects, *Amphipods, *Cadmium, *Toxic- 
ity, *Immature growth stage, Population exposure, 
Heavy metals, Water pollution, Fish populations, 
Invertebrates, Gammarus. 


Six stages in the embryonic development of Gam- 
marus pulex and the hatching process are de- 
scribed: two membranes characterize the fertilized 
egg in stage 1, with yolk cells becoming apparent 
at stage 2; a caudal groove appears at stage 3 and a 
comma-like shape and orange-red appearance of 
the cephalothorax characterize stage 4; pigments, 
eye spots and appendages appear at stage 5, and 
the animal is fully formed before hatching at stage 
6; spasmodic contractions of the body cuticle and 
movement of the limbs cause the rupture of the 
chorion at hatching. The toxicity of cadmium to 
sexually mature males, and females carrying eggs 
at each stage of development was determined. The 
48-h LC sub 50 value for sexually mature males 
was 1.9 times greater than for females carrying 
eggs at stages 2-6 or embryos, while it was 12.8 
times greater than females not carrying eggs or 
brooding unfertilized or stage 1 eggs. The differ- 
ence in female tolerance is independent of both the 
developmental stage or number of eggs carried but 
is associated with the molt cycle. The results of 
this investigation suggest that other organisms, 
both fish and invertebrates with a short reproduc- 
tive season, should undergo similar toxicity studies 
to determine the effects of reproductive stress on 
both males and females so that these animals can be 
adequately protected when water quality standards 
are implemented. (Friedmann- 
W89-09920 


QUANTITATIVE STRUCTURE-ACTIVITY RE- 
LATIONSHIP FOR THE ACUTE TOXICITY OF 
SOME EPOXY COMPOUNDS TO THE 
GUPPY, 

Utrecht Rijksuniversiteit (Netherlands). Dept. of 
Veterinary Pharmacology, Pharmacy and Toxicol- 


ogy. 

J. W. Deneer, T. L. Sinnige, W. Seinen, and J. L. 
M. Hermens. 

Aquatic Toxicology AQTODG, Vol. 13, No. 3, p 
195-204, November 1988. 2 fig 3 tab, 5 ref. 


Descriptors: *Toxicity, *Water pollution effects, 
*Guppies, *Population exposure, *Sublethal ef- 
fects, *Fish populations, *Epoxy resins, Halogenat- 
ed pesticides, Structure-activity relationships. 


The 14-day LC sub 50 values of various epoxy 
compounds to the guppy (Poecilia reticulata) were 
determined through the construction of a quantita- 
tive structure-activity relationship (QSAR). Both 
hydrophobicity and alkylating potency of the com- 
pounds are necessary parameters for the satisfac- 
tory description of the LC sub 50 data. Findings 
were compared to results published for halogenat- 
ed alkylating agents, some of which are consider- 
ably more toxic than predicted on the basis of the 
QSAR established for the epoxy compounds. Halo- 
genated agents are expected to be predominantly 
transformed through conjugation with glutathione, 
whereas epoxides may also be transformed through 
hydrolysis reactions. The description of the acute 
toxicity of halogenated compounds, employing al- 
kylating potency as the only parameter, suggested 
that reaction of the alkylating agents with in vivo 
nucleophilic centers constitutes the sole rate limit- 
ing process. The present findings suggest that for 
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epoxy compounds, the development of the toxic 
effect may be divided into at least two processes, 
whose rate is governed by hydrophobicity and 
chemical reactivity, respectively. It is expected 
that the in vivo rates of these two processes are 
similar. (Friedmann- 

W89-09921 


UPTAKE AND ELIMINATION OF INORGAN- 
IC MERCURY AND SELENIUM BY MIN- 
NOWS PHOXINUS PHOXINUS, 

Glasgow Univ. (Scotland). Dept. of Zoology. 

M. L. A. Cuvin, and R. W. Furness. 

Aquatic Toxicology AQTODG, Vol. 13, No. 3, p 
205-216, November 1988. 4 fig, 1 tab, 24 ref. 


Descriptors: *Minnows, *Selenium, *Mercury, 
*Toxicity, *Water pollution effects, Population ex- 
posure, Metabolism, Absorption, Biochemistry, 
Fish populations, Heavy metals. 


Minnows were kept in aquaria containing filtered 
water dosed with measured amounts of mercury as 
mercuric chloride and selenium as sodium selenate. 
Fishes exposed to selenium in combination with 
mercury showed significantly higher survival rates 
than those kept in tanks containing mercury alone. 
A 2:1 selenium to mercury molar ratio proved to 
be most effective in reducing mercury toxicity. 
The presence of selenium tended to increase the 
uptake of mercury from the water. There was no 
observed difference in the rate of mercury elimina- 
tion in the presence or absence of selenium. These 
results suggest that the observed protective effect 
of selenium against the toxicity of mercury does 
not involve reduction of mercury uptake or en- 
hancement of mercury elimination. The presence 
of mercury did not significantly affect selenium 
uptake. However, selenium elimination was re- 
duced in the presence of mercury, suggesting that 
a mercury-selenium complex is formed. (Author’s 
abstract) 

W89-09922 


EFFECT OF COPPER, ZINC, AND CADMIUM 
ON THE PUMPING RATE OF MYTILUS 
EDULIS L., 

University Coll. of North Wales, Menai Bridge. 
Marine Science Labs. 

K. J. Redpath, and J. Davenport. 

Aquatic Toxicology AQTODG, Vol. 13, No. 3, p 
217-226, November 1988. 4 fig, 31 ref. 


Descriptors: *Mussels, *Heavy metals, *Copper, 
*Zinc, *Cadmium, *Water pollution effects, *Mol- 
lusks, *Population exposure, Aquatic animals, 
Aquatic populations, Animal physiology. 


A method for the continuous measurement of 
water flow through individual mussels (= pumping 
rate) was developed and applied to a study of the 
effects of copper, zinc and cadmium on pumping in 
Mytilus edulis. Its use was easily combined with 
continuous monitoring of shell gape by strain 
gauge. The action of each of the three metals on 
pumping rate was different. Copper had an ‘all or 
nothing’ effect: pumping was stopped by shell 
valve adduction by concentrations in the range 
20.8-25.6 micrograms/L total copper. Pumping 
rate decreased with increasing zinc concentration 
but recovered to normal when metal concentra- 
tions returned to background levels. Shell valve 
adduction did not occur; concentrations of 470-860 
micrograms/L zinc completely stopped pumping. 
The response to cadmium was similar to that elicit- 
ed by zinc, but no recovery of pumping occurred 
in an 18-h i metal concentrations re- 
turned to background levels. Concentrations of 
7.5-10 mg/L cadmium were required to show an 
effect on pumping rate. (Author’s abstract) 
W89-09923 


SUBLETHAL RESPONSES TO ENDRIN IN 
SEDIMENT BY LIMNODRILUS HOFFMEIS- 
TERI (TUBIFICIDAE), AND IN MIXED-CUL- 
TURE WITH STYLODRILUS HERINGIANUS 
(LUMBRICULIDAB), 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 


Effects Of Pollution—Group 5C 


T. J. Keilty, D. S. White, and P. F. Landrum. 
Aquatic Toxicology AQTODG, Vol. 13, — 3, 
227-250, November 1988. 4 fig, 15 tab, 9 teh 


Descriptors: *Sediment reworking, *Water a 
ects, *Sublethal effects, *Tubificids, *Oli 


from 16.1 to 81,400 ng/g dry sediment weight. 
Alterations in reworking rates were observed at 
sediment concentrations two to five orders of mag- 
et iene a oo 
experiments with L. hoffmeisteri at low 
concentrations, marker layer erie cues dousaia 
not suggest stimulation of reworking, as had previ- 
ously been found for S. heringianus. At higher 
concentrations, reworking rates were equal to or 
slower than control rates early in experiments, 
followed by dramatic decreases thereafter. Re- 
working rates with mixed species (1:1 species ratio) 
—— that the presence of S. heringianus en- 
hanced the reworking response of L. hoffmeisteri. 
Post-experimental worm dry weights were inverse- 
pthc nngs eve shag apoergen mecmre fg 


callie eabsusuadann tx Gotan tetaree Ge 

plied worm mediated SS SS 

port. Bioaccumulation rs for S. heringianus 

raged from 9:10 43.8 and were consistently thee 
to four times greater than bioaccumulation factors 

for L. hoffmeisteri (1.7 to 13.6). (Author’s abstract) 


RESPONSES TO ENDRIN IN 


MEASURED 
BY A 137CESIUM MARKER LAYER TECH- 
NIQUE, 


National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

T. J. Keilty, D. S. White, and P. F. Landrum. 
Aquatic Toxicology AQTODG, Vol. 13, No. 3, p 
251-270, November 1988. 5 fig, 4 tab, 66 ref. 


Descriptors: *Sediment reworking, *Pesticides, 
*Sublethal effects, *Oligochaetes, *Endrin, *Water 
pollution effects, *Popieetion exposure, *Radioac- 
tive tracers, Monitoring, Sediments, Macroinverte- 
brates. 


Sediment reworking rates of Stylodrilus herin- 
gianus (Oligochaeta: Lumbriculidae 


137Cs marker layer burial in contaminated and 
uncontaminated microcosms. Endrin concentra- 
tions ranged from 3.1 to 42,000 ng/g dry sediment. 
Alterations in rates were observed at 
sediment concentrations Gransauadlacenel 
magnitude below the LC sub 50 (1650 micro- 


marker 
suggested possible stimula- 
tory effects in the first 300 to 600 h, followed by 
significant rate decreases relative to controls. For 
higher concentrations, rates were equal to or 
slower than control rates in the first 600 h, fol- 
lowed by dramatic decreases in the last 600 h. 
High final surficial sediment endrin concentrations 
at the end of experiments implied worm mediated 
upward transport. Worm mortalities were 9.3 to 
28% for the two highest concentrations (42,000 
and 11,500 ng/g) and 0 to 6.7% for all other 
concentrations including controls. Post experimen- 
tal worm dry weights were inversely related to 
high concentrations. Bioaccumulation factors 
ranged from 34 to 67 on a g dry organism to g dry 
sediment basis. (Author’s abstract) 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


W89-09925 


DIETARY EXPOSURE OF RAINBOW TROUT 
(SALMO GAIRDNERI) TO GREAT LAKES 


CARBONS AND HOST RESISTANCE STUD- 
McMaster Univ., Hamilton (Ontario). Dept. of Pa- 


thology. 
For primary bibliographic entry see Field 5B. 
W89-09926 


MULTILOCUS GENETIC RESISTANCE AND 


Haifa Univ. (Israel). Inst. of Evolution. 

B. Lavie, and E. Nevo. 

Aquatic Toxicology AQTODG, Vol. 13, No. 4, p 
291-296, December 1988. 1 fig, 1 tab, 18 ref. 


Descriptors: *Bioindicators, *Pollutant identifica- 
tion, *Water pollution effects, *Gastropods, *Mer- 
cury, *Cadmium, *Heavy metals, Population expo- 
sure, Genetic resistance, Morbidity, Mollusks, 
Aquatic animals. 


llution effects of 
lozyme frequencies 


The separate and interactive 
cadmium and mercury on the 
of eight loci were tested in the marine gastropod 
Cerithium scabridum. When the influence of pollu- 
tion was analyzed individually on each locus, only 
4 of the examined loci showed differential survi- 
vorship due to pollution. Theoretically, these re- 
sults suggest that even in cases where single locus 
analysis seemingly supports the neutral theory of 
allozyme polymorphisms the unit of selection may 
be an adaptive multilocus genetic complex. Practi- 
cally, since each of the pollutants displays 
different multilocus structures resistant or sensitive 
to pollution, such genetic complexes, and not only 
single genotypes, can be used as specific indicators 
of heavy metal pollution in the sea. (Author’s 


abstract) 
W89-09927 


CARCINOGENICITY OF BENZO(A)PYRENE 
IN RAINBOW TROUT RESULTING FROM 
EMBRYO MICROINJECTION, 

Roswell Park Memorial Inst., Buffalo, NY. Dept. 
of Experimental Biology. 

J. J. Black, A. E. Maccubbin, and C. J. Johnston. 
Aquatic Toxicology AQTODG, Vol. 13, No. 4, p 
297-308, December 1988. 4 fig, 4 tab, 36 ref. 


Descriptors: *Water pollution effects, *Trout, 
*Bioassay, ‘*Fish populations, *Carcinogens, 
*Benz(a)pyrene, *Dose-response relationships, 
*Larval growth stage, *Morbidity, Population ex- 
posure, Toxicity, Sublethal effects, Fish physiolo- 
gy, Organic compounds. 


Rainbow trout (Salmo gairdneri) embryos were 
exposed in ovo to benzo(a)pyrene (BaP) by a single 
transchorionic injection. Injected BaP was retained 
in the yolk sac of larval trout and was only slowly 
metabolized until swim-up. One yr post-exposure, 
BaP-treated fish had an elevated incidence of liver 
lasms which ranged from small basophilic mi- 
rofoci of altered hepatocytes to large hepatocellu- 
ie carcinomas. These results demonstrate carcino- 
genesis in rainbow trout from single dose exposure 
to BaP, a widely distributed environmental pollut- 
ant that has been implicated as the cause of liver 
neoplasia in wild fish and some human cancers. 
(Author’s abstract) 
W89-09928 


ONTOGENY OF COHO SALMON (ONCOR- 

HYNCHUS KISUTCH) BEHAVIOR FOLLOW- 
ING EMRYONIC EXPOSURE TO 

BENZO(A)PYRENE, 

Washington Univ., Seattle. Coll. of Ocean and 

Fishery Sciences. 

G. K. Ostrander, M. L. Landolt, and R. M. Kocan. 

Aquatic Toxicology AQTODG, Vol. 13, No. 4, p 

325-346, December 1988. 3 fig, 7 tab, 53 ref. 


Descriptors: *Water pollution effects, *Salmon, 
*Fish behavior, *Bioassay, *Carcinogens, *Organic 
compounds, *Embryonic growth stage, Sublethal 
effects, Fish, *Benz(a)pyrene, Morbidity, Popula- 
tion exposure, Growth stages. 


The ontogeny of coho salmon (Oncorhynchus ki- 
sutch) behavior following a brief embryonic expo- 
sure to a known mutagen/carcinogen was investi- 
gated. Coho salmon embryos were exposed to 
benzo(a)pyrene (B(a)P) at one of two stages in 
development, either 24 h post fertilization (early 
BAa)P) or approximately one week prior to hatch- 
ing (Late B(a)P). Early (B(a)P) and Late B(a)P) 
exposed embryos hatched significantly earlier or 
later than the controls. The successful emergence 
of coho salmon alevins from artificial redds was 
significantly reduced by B(a)P exposure. Signifi- 
cantly fewer fish from both exposure groups per- 
formed the normal upstream orientation and swim- 
ming characteristic of the controls following emer- 
ence. Furthermore, at higher concentrations 
oer alevins survived to emergence, although no 
differences in weight, total length, or fin develop- 
ment were detected . The ability of coho salmon to 
establish and maintain territories was not affected 
by B(a)P exposure. However, both Early B(a)P 
and Late B(a)P exposed fry forage significantly 
more than controls. Examination of the ontogeny 
of salmonid behavior, rather than a single behavior 
pattern, proved beneficial as B(a)P did not affect 
all behavior similarly. Embryonic sublethal doses 
of B(a)P were found to be capable of inducing 
subtle changes in behavior weeks or even months 
following hatching. (Author’s abstract) 
W89-09929 


MICROINJECTION OF RAINBOW TROUT AT 
THE SAC-FRY STAGE: A MODIFIED TROUT 
CARCINOGENESIS ASSAY, 

Trent Univ., Peterborough (Ontario). Environmen- 
tal and Resource Studies Program. 

C. D. Metcalfe, V. W. Cairns, and J. D. 
Fitzsimons. 

Aquatic Toxicology AQTODG, Vol. 13, No. 4, p 
347-356, December 1988. 3 fig, 3 tab, 12 ref. 


Descriptors: *Bioassay, *Water pollution effects, 
*Trout, *Immature growth stage, *Carcinogens, 
*Mortality, *Morbidity, *Organic compounds, 
Fish populations, Growth stages, Population expo- 
sure, Sublethal effects. 


Rainbow trout were microinjected with toxin at 
the sac-fry stage for carcinogenic testing, to deter- 
mine if mortalities due to the injection procedure 
could be reduced compared io those with earlier 
microinjection into the yolk of the trout embryo. 
Liver tumors were induced in rainbow trout 
(Salmo gairdneri) 1 yr after trout were injected 
with aflatoxin B1 in the sac-fry stage of develop- 
ment. In this modification of the trout embryo 
microinjection carcinogenesis assay, there were 
fewer mortalities than in earlier embryo stage in- 
jection protocols. It was shown that injection effi- 
ciency, as measured by _ retention of 
(14C)benzo(a)pyrene in the embryo, and sensitivity 
to the carcinogenic effects of aflatoxin B1 is not 
reduced by injection at this later stage of myn 
ment. The rainbow sac-fry microinjection tech- 
nique is a relatively simple and sensitive experi- 
mental carcinogenesis protocol in which there are 
few initial mortalities. This procedure shares with 
other trout assays several advantages for carcino- 
genesis testing, including a relatively low cost, the 
requirement for only small quantities (ng) of car- 
cinogen, and relative ease in determining the total 
dose producing a carcinogenic effect. (Friedmann- 


W89-09930 


INTERACTION OF CHRONIC COPPER TOX- 
ICITY WITH NUTRIENT LIMITATION IN 
TWO CHLOROPHYTES IN BATCH CULTURE, 
Manitoba Univ., Winnipeg. Dept. of Botany. 

J. Hall, F. P. Healy, and G. G. C. Robinson. 
Aquatic Toxicology AQTODG, Vol. 14, No. 1, p 
1-14, January 1989. 4 fig, 51 ref. 


Descriptors: *Water pollution effects, *Sublethal 
effects, *Toxicity, Culturing techniques, *Chlamy- 


domonas, *Chlorella, *Copper, *Limiting nutri- 
ents, SS “eee plants, Algae, Heavy 
metals, Growth ra 


The interaction of N-limitation and P-limitation 
with sublethal Cu toxicity a ye —— > mytee, 
Chlamydomonas geitleri E 

garis Beyrinck, was canes + ol ‘batch = 
ture experiments in which either N or P limited 
final yield. The sublethal effects of Cu toxicity 
included decreased growth rate and final yield and 
increased cellular content of Cu and P. Final yield 
and growth rate were the most sensitive indicators 
of toxicity in P-limited and N-limited cultures re- 
spectively. Both algae were more sensitive to Cu 
toxicity in batch cultures under P-limitation than 
under N-limitation. This suggests a need for careful 
consideration of the parameters used to measure 
toxicity and of the nutrient limiting the final yield 
of batch cultures in metal toxicity studies. (Au- 
thor’s abstract) 

W89-09931 


INTERACTION OF CHRONIC COPPER TOX- 
ICITY WITH LIMITATION IN 
CHEMOSTAT CULTURES OF CHLORELLA, 
Manitoba Univ., Winnipeg. Dept. of Botany. 

J. Hall, F. P. Healey, and G. G. C. Robinson. 
Aquatic Toxicology AQTODG, Vol. 14, No. 1, p 
15-26, January 1989. 4 fig, 40 ref. 


Descriptors: *Culturing techniques, *Water pollu- 
tion effects, *Toxicity, *Copper, *Chlorella, *Lim- 
iting nutrients, *Sublethal effects, *Chlorophyta, 
Heavy metals, Aquatic plants, Algae. 


The interaction of N-limitation and P-limitation 
with sublethal Cu toxicity in chemostat cultures of 
an isolate of Chlorella vulgaris Beyrinck was deter- 
mined. Sublethal levels of Cu(2+) activity resulted 
in an increase in cellular Cu and a decrease in cell 
numbers. The decrease in cell numbers was greater 
under P-limitation than under N-limitation. The 
greater Cu-toxicity under P-limitation was related 
to elevated cellular Cu concentrations, consistent 
with batch culture experiments with the same or- 
ganism. Chemostat cultures of Chlorella were ap- 
proximately 4 orders of magnitude more sensitive 
to dissolved Cu than were batch cultures. Similar- 
ly, sensitivity to cellular Cu concentration was 
approximately 3 orders of magnitude ter in the 

chemostat cultures. The greater sensitivity to Cu 
of chemostat cultures in comparison with batch 
cultures suggests that Cu toxicity in nature may 
have been previously underestimated by using 
batch cultures results. (Author’s abstract) 
W89-09932 


QUANTITATIVE STRUCTURE-ACTIVITY RE- 
LATIONSHIPS OF ACUTE TOXICITY OF 
COMMERCIAL CHEMICALS ON FATHEAD 
MINNOWS: EFFECT OF MOLECULAR SIZE, 
National Inst. of Child Health and Human Devel- 
opment, Bethesda, MD. Section on Viruses and 
Cellular Biology. 

M. Protic, and A. Sabliic. 

Aquatic Toxicology AQTODG, Vol. 14, No. 1, p 
47-64, January 1989. 2 fig, 4 tab, 45 ref. 


Descriptors: *Water pollution effects, *Model 
poe Ha *Toxicity, *Minnows, *Industrial 
ic compounds, Population expo- 
effects, Phenols, Hydrocarbons, 
Benzenes, Biochemistry, Structure-activity rela- 
tionships, Structure-activity relationships. 


poy  haae 


The molecular connectivity model was tested for 
its ability to predict the level of acute toxicity of 
alcohols, ethers, aldehydes, ketones, nitriles, ali- 
phatic and aromatic amines, halogenated hydrocar- 

bons, substituted benzenes, and phenols for fish. 
Good linear correlation was obtained between the 

valence zero-order molecular connectivity index 
and 96-h LC sub 50 data for a large group of 
commercial chemicals. Results and their compari- 

son with previously published models demonstrate 
that the molecular connectivity model is an accu- 
rate predictive tool for assessing the level of acute 
toxicity of a wide range of commercial chemicals. 
It can be confidently used to rank potentially haz- 





ardous chemicals and to create priority testing lists. 
It is shown that the molecular size of chemicals is 
directly egy to the fish acute toxicity and 
that it is the most important structural feature 
accounting for 85% of the variation in the meas- 
ured fish acute toxicity data. The topological 
model was compared to earlier quantitative struc- 
ture-activity relationship (QSAR) models for toxic- 
ity in fish. It was found that the 


models for accuracy, s 


bility. (Friedmann- 
W89-09933 


and range of applica- 


ACUTE TOXICITY BIOASSAYS USING RO- 
TIFERS: I. A TEST FOR BRACKISH AND 
MARINE ENVIRONMENTS 


WITH 
CHIONUS PLICATILIS, 
Tampa Univ., FL. Div. of Science. 
For primary bibliographic entry see Field 5A. 
W89-09934 


ACUTE TOXICITY BIOASSAYS USING RO- 
TIFERS: Ii. A FRESHWATER 


BRACHIONUS RUBENS, 
Tampa Univ., FL. Div. of Science. 


For primary bibliographic entry see Field 5A. 
W89-09935 


BLACK-HEADED GULL’S ADAPTATION TO 
POLLUTED ENVIRONMENTS: THE ROLE OF 
THE MIXED-FUNCTION OXIDASE DETOXI- 
CATION SYSTEM, 

Siena Univ. (Italy). Dipt. di Biologia Ambientale. 
C. Fossi, C. Leonzio, S. Focardi, and A. Renzoni. 
Environmental Conservation EVCNA4, Vol. 15, 
No. 3, p 221-224, Autumn 1988. 3 fig, 22 ref. 


Descriptors: *Water pollution effects, *Aquatic 
habitats, *Gulls, *Water birds, *Detoxification, 
*Population exposure, Landfills, Lagoons, Poly- 
chlorinated biphenyls, Ecology, Survival. 


The role of the mixed function oxidase (MFO) 
detoxication system in the ‘adaptation’ process of 
gulls to polluted environments was studied. In two 
different populations of black-headed gull (Larus 
redibundus), feeding in one case in a lagoon and in 
the other on an inland rubbish dump, MFO hepatic 
activities (aldrin epoxidase, 7-ethoxyresorufin o- 
deethylase, NADPH-cytochrome c_ reductase, 
NADH-cytochrome c reductase, and NADH-fer- 
rycianide reductase ) and chlorinated hydrocarbon 
residues were determined. All the enzymatic ac- 
tivities detected, and the polychlorinated biphenyl! 
(PCB) residues, were higher in the gulls feeding on 
the inland dump than in the gulls feeding in the 
lagoon. The results suggest that the development 
of a strong detoxication system constitutes an im- 
tant ‘survival mechanism’ for these birds when 
eeding customarily in polluted environments. (Au- 
thor’s abstract) 
W89-09958 


BIOLOGICAL SURVEILLANCE OF WATER 


STREAM, 
Freshwater Biological Association, Wareham 
(England). River Lab. 
For moog bibliographic entry see Field 5A. 
W89-09975 


MACROINVERTEBRATE COMMUNITY 
STRUCTURE AND CHEMISTRY OF AN OR- 
GANICALLY POLLUTED CREEK IN SOUTH- 
EAST QUEENSLAND, 

Department of Environment Conservation and 
Tourism, Brisbane (Australia). Div. of Environ- 
ment. 

P. R. Cosser. 

Australian Journal of Marine and Freshwater Re- 
search AJMFA4, Vol. 39, No. 5, p 671-683, 1988. 7 
fig, 2 tab, 27 ref. 


Descriptors: *Stream pollution, *Wastewater pol- 
lution, *Water pollution effects, *Macroinverte- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


brates, *Benthic fauna, Chemical p Lge ee Physi- 
cal properties, Population density, Nutrients, Dis- 
solved oxygen, Ammonium, Sulfides, Toxicity, 
Australia, Streams. 


The benthic macroinvertebrate hye of Gowrie 
Creek, south-east Queensland, and 24 chemical and 
physical parameters were monitored for 105 km 
downstream from a major oy effluent outfall 
between June 1981 and October 984. Species rich- 
ness declined to 2-3 taxa while the density of 
or; increased significantly immediately 
below the outfall. A progressive increase in the 
number of taxa =, was evident with distance 
downstream. The major species associations, 
gressing downstream ‘from the © the outfall, were: 
onomus/Tubificidae; us/Simulium orna- 
tipes; tiopsis balonnensis; and P. balonnensis/ 
umatopsyche (modica). The elimination of taxa 
in the vicinity of the outfall was attributed to the 
effects of depletion of dissolved oxygen and possi- 
bly ammonia toxicity and sulfide toxicity. 
in dominance were related to the changes in food 
types associated with a transition from a heterotro- 


those 

found in Gowrie Creek. Such changes represent 
community response to the direct and indirect 
effect of toxicants and growth stimulants contained 
in the sewage effluent. A transition from a strongly 
heterotrophic system immediately below the 
sewage outfall to a highly productive autotrophic 
system some distance downstream was evident in 
Gowrie Creek. (Sand-PTT) 

W89-09983 


MUTAGENICITY OF DRINKING WATER AND 
THE RELATION TO TOTAL ORGANIC HALO- 


+." Dept. of Urban a gee 
N. Suzuki, Nakanishi. 


and J. 
Ghanian CMSHAF, Vol. 17, No. 11, p 2219- 
2232, 1988. 3 fig, 8 tab, 11 ref. 


GEN, 
Tokyo Uni Univ. (J: 


a a a water, *Pollutants, *Or- 
*Brominate *Chlorinated h 
*Brominatd a *Mutagens, Ames test, 


The finished water and tap water in Tokyo and the 
neighboring prefecture i were monitored 
using the Ames/Salmonella assays for one year. 
The results showed a higher pee apn Bem than 
previously in Japan, and 
often reveal higher mutagenicity ont the fin- 
ished water at the waterworks. Laboratory tests on 
the influence of storage time on mutagenic activity 
suggested that contamination in the distribution 
systems probably contributed to the increase of 
mutagenesis in the drinking water. The correlation 
of mutagenesis with total organic halogen (TOX) 
by the Ames test indicated that a TOX of 100 
micro; was equivalent to 300 net revertants/1 
with TA100. Assuming that the daily water con- 
sumption is 2 liters, human exposure to TOX from 
water will amount to 600 net revertants/ 
day. (Sand-PTT) 
W89-09995 


CRITICAL EVALUATION OF THE FATHEAD 
MINNOW 7-DAY mg? RENEWAL TEST, 
Dow Chemical U » Midland, MI. Mammalian 
and ema ene 

For primary bibliographic oaty see Field SA. 
W89-09997 


MUTAGENIC POTENTIAL OF DRINKING 
WATERS FROM SURFACE SUPPLIES IN 
NORTHERN ITALY, 

Istituto di Ricerca sulle erg — (Italy). 

S. Galassi, L. Guzzella, and S 

Environmental ne ge Chemistry 
ye Vol. 8, No. 2, p 109-116 1989. 3 fig, 4 
tab, 17 re! 


Descriptors: *Drinking water, *Italy, *Mutagens, 
Water supply, River Po, Lake Como, Genetics, 
Organic compounds, Yeasts, Ames test, 
Pollutant identification, Chromatography. 


Effects Of Pollution—Group 5C 


Raw and drinking waters collected from three 
surface supplies in northern Italy (River Po at 
Turin and Ferrara, Lake Como at Como) were 
extracted using XAD resins to concentrate organic 
micropollutants. The extracts were tested for their 
ee ae eee 
sion system and mitotic gene-conversion or recom- 
bination in Saccharomyces. Ferrara and Como ex- 
tracts had mutagenic activity in both the Salmonel- 
la and Saccharomyces tests. Turin water was never 
found to be _——. es fiquid chromatog 
tracts were lyzed by gas- c 
raphy and high pressure liquid chromatography to 
identify the mutagenic « compounds. Although the 
mutagenic activity could not be explained by ana- 
lytical measurements, some anthropogenic com- 
pounds, probably related to the observed effects, 
were identified in genotoxic samples. (Author’s 
abstract) 
W89-10005 


IN SITU RIVER EXPOSURE VESSEL FOR 
— STUDIES OF JUVE- 
New York State Dept. of Environmental Conser- 
vation, Albany. 

For primary tibliographic entry see Field 5A. 
W89-10008 


MINNOW FOLLOWING SUBLETHAL EXPO- 
SURE TO ZINC, 

Kentucky Univ., Lexington. School of Biological 
Sciences. 


J. F. Hobson, and W. J. Birge. 

Environmental Toxicology and Chemistry 
ay Vol. 8, No. 2, p 157-169, 1989. 7 fig, 3 
tab, 27 


Descriptors: *Toxicity, *Acclimatization, *Fish, 
*Heavy metals, *Zinc, *Water pollution effects, 
Metallothionein-like pote Sublethal effects, 
Fathead minnows, Mortality, Tissue analysis, 


A correlation was sought between acclimation- 
induced alterations in Zn toxicity and the concen- 


1.80 mg Zn/L for 35 days. Groups of animals (120 
individuals each) were removed from each accli- 
mation after 0, 7, 14, 21, and 35 days to 
conduct 96-hr acute tests. Tolerance and resistance 
were monitored as c 

LTSO values, respecti 

=— 28% above ome values after 14 days 
of exposure to 0.60 mg Zn/L, but decreased sig- 
nificantly to 63 and 74% of control values follow- 
ing exposure to 1.80 mg Zn/L for 7 and 14 days (p 
< 0.05). Acute toxicity values returned to control 


taining 

and 21 days and plateaued to 35 days. Metal con- 

centrations in the MTP fraction reached a maxi- 

mum of Lanyon = viscera, aL follow- 

po eae exposure to 1.80 mg concen- 
trations declined to control levels after 7 days in 


L, but continued to increase after 35 days of expo- 
sure to 1.80 mg Zn/L. Zn-acclimated animals were 

cross-resistant, but not cross-tolerant, to acute Cd 
challenge. There was no correlation of alterations 


were 
acclimation exposure levels. (Author’s abstract) 
W89-10009 


STIMULATION OF SUPEROXIDE PRODUC- 
TION BY NITRO! IN, P-NITROBEN- 
ZOIC ACID AND M-DINITROBENZENE IN 
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HEPATIC MICROSOMES OF THREE SPECIES 
OF FRESHWATER FISH, 

Duke Univ., Durham, NC. School of Forestry and 
yg ee Studies. 

P. C. Washburn, and R. T. Di Giulio. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 8, No. 2, p 171-180, 1989. 4 tab, 54 
ref. 


Descriptors: *Toxicity, *Aromatic compounds, 
*Metabolism, *Fish, Superoxide, Enzymes, Bass, 
Trout, Catfish, Nitrofurantoin, Nitrobenzoic acid, 
Dinitrobenzene, Cytochrome c, Microsomes, 
Liver, Water pollution effects, Bioassay. 


The importance of nitroaromatic compounds as 
aquatic contaminants and the association of super- 
oxide (O2(-)s)-mediated toxicity with the mammali- 
an metabolism of a number of these compounds led 
to an in vitro investigation of nitro-aromatic-stimu- 
lated (O2(-)s) production by freshwater fish. Using 
cytochrome c reduction and cyanide-insensitive 
oxygen consumption assays for O2(-)s, channel cat- 
fish (Ictalurus punctatus), largemouth bass (Mi- 
cropterus salmoides), and rainbow trout (Salmo 
gairdneri) hepatic microsomes were exposed to 
nitrofurantoin (NF), p-nitrobenzoic acid (PNBA), 
and m-dinitrobenzene (MDNB). The results dem- 
onstrated that each of the three nitroaromatics is 
capable of significantly enhancing superoxide dis- 
mutase (SOD) inhibitable cytochrome c reduction 
and oxygen consumption, providing specific evi- 
dence of stimulated microsomal production of O2(- 
)s by these fish species. The results also indicated 
chemical-and species-specific differences in stimu- 
lated O2(-)s production. In both assay systems, 
enhancement by NF exceeded that produced by 
MDNB, and particularly PNBA. Furthermore, al- 
though similar responses to all nitroaromatics were 
observed in microsomes isolated from catfish and 
bass, the assays employing trout microsomes dem- 
onstrated the greatest enhancement in NF and 
MDNB exposures. These findings suggest that the 
stimulation of O2(-)s production may be an impor- 
tant mode of action for these common aquatic 
pollutants meriting further ecotoxicological assess- 
ment. (Author’s abstract) 

W89-10010 


MUTAGENIC POTENTIAL OF RUNOFF 
ED WITH 


THREE 

Texas A and M Univ., College Station. Center for 
Trace Characterization. 

P. Davol, K. C. Donnelly, K. W. Brown, J. C. 
Thomas, and M. Estiri. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 8, No. 3, p 189-200, 1989. 3 fig, 6 
tab, 32 ref. EPA Cooperative Agreement CR- 
807701-01. 


Descriptors: *Hazardous wastes, *Toxic wastes, 
*Storm runoff, *Mutagens, *Bacteria, *Industrial 
wastes, *Land dis; , Salmonella, Ames test, 
Water pollution effects, Bioassay, Soil contamina- 
tion, Path of ee Genetics, Organic com- 
pounds, Runoff. 


The mutagenicity in bacteria of runoff water from 
soils contaminated with hazardous industrial waste 
was monitored for a 3-yr period using Salmonella 
typhimurium strain TA98 with and without meta- 
bolic activation. The wastes included a wood-pre- 
serving waste, a combined American Petroleum 
Institute separator/slop oil emulsion sludge, and a 
storm-water runoff impoundment waste. The 
wastes were applied to a Weswood silt loam soil 
(Fluventic Ustoschrept) and a Bastrop clay loam 
soil (Udic Paleusalf) at a rate of 3.1% (wt/wt) for 
the wood-preserving waste and of 4.5% for the 
two refinery wastes. The results indicate that the 
runoff water from each of the waste-amended soils 
contained mutagenic constituents. The maximum 
specific activity was 783 net revertants per milli- 
gram residue, which was induced by the runoff 
water collected from the storm-water runoff im- 
poundment-amended Weswood soil 360 days after 
application and assayed with metabolic activation. 
This sample also yielded the maximum weighted 
activity of 6,554 revertants per liter of runoff 
water. The mutagenic activities of the runoff water 
from all waste-amended soils displayed significant 


increases through 360 days after application and, in 
most cases, significant decreases in the samples 
collected approximately three years after applica- 
tion. The mutagenic activities of the runoff water 
from the Weswood soil were consistently greater 
than the activities of the runoff water from the 
Bastrop soil. These results indicate that three years 
or more may be required for the mutagenic activi- 
ty of runoff water to return to background level, 
and that different soils will differ in their capacities 
to retain mutagenic chemicals during rainfall 
events. (Author’s abstract) 

W89-10011 


ADAPTATION TO A QUATERNARY AMMO- 
NIUM SURFACTANT IN AQUATIC SEDI- 
MENT MICROCOSMS, 

Procter and Gamble Co., Cincinnati, OH. Environ- 
mental Safety Dept. 

For primary bibliographic entry see Field 5B. 
W89-10012 


ACUTE TOXICITY OF SEDIMENT FROM 
EAGLE HARBOR, WASHINGTON, TO THE 
INFAUNAL AMPHIPOD RHEPOXYNIUS 
ABRONIUS, 

Environmental Protection Agency, Narragansett, 
RI. Environmental Research Lab. 

R. C. Swartz, P. F. Kemp, D. W. Schults, G. R. 
Ditsworth, and R. J. Ozretich. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 8, No. 3, p 215-222, 1989. 1 fig, 6 
tab, 22 ref. EPA cooperative agreement CX812- 
792-01-0. 


Descriptors: *Sediment contamination, 
Harbor, *Creosote, *Water pollution effects, 
*Washington, *Toxicity, *Organic compounds, 
Amphipods, Estuarine sediments, Oregon, Yaquina 
Bay, Phenanthrene, Fluoranthene, Spatial varia- 
tion. 


*Eagle 


Creosote-contaminated sediment from one station 
(EHO08) in Eagle Harbor, Washington, is among 
the most toxic sediment yet tested from U.S. estu- 
aries and coastal waters. The total concentration of 
13 polynuclear aromatic hydrocarbons in EH08 
sediment was 6461 mg/kg (dry weight). The con- 
centrations of phenanthrene and fluoranthene in 
this sediment were more than two orders of magni- 
tude greater than their acutely lethal concentra- 
tions. In dilution experiments with uncontaminated 
sediment in Yaquina Bay, Oregon, the 4-day LC50 
of EH08 sediment to the amphipod Rhepoxynius 
abronius (Barnard) was 666 mg/kg (wet weight). 
Sediment from other stations within 150 m of 
EHO08 was not acutely toxic to Rhepoxynius, indi- 
cating the patchiness of sediment contamination 
and toxicity in Eagle Harbor. (Author’s abstract) 
W89-10013 


USE OF RESPIRATORY-CARDIOVASCULAR 


ICITY SYNDROMES IN FISH: PART 3. POLAR 
NARCOTICS, 

American Scientific International, Duluth, MN. 
For primary bibliographic entry see Field 5A. 
W89-10016 


LEAD POISONING AND OTHER MORTALITY 
FACTORS IN TRUMPETER SWANS, 

Patuxent Wildlife Research Center, Laurel, MD. 
L. J. Blus, R. K. Stroud, B. Reiswig, and T. 
McEneaney. 

Environmental Toxicology and Chemis 
_ Vol. 8, No. 3, p 263-271, 1989. 5 tab, "9 
re 


Descriptors: *Idaho, *Montana, *Wyoming, 
*Water pollution effects, *Swans, *Heavy metals, 

*Lead, *Toxicity, Water birds, Cadmium, Copper, 
Zinc, Population exposure, Mortality, Tissue anal- 
ysis, Blood. 


Lead poisoning and other causes of mortality of 
trumpeter swans were investigated. Necropsies or 
Pb concentrations in livers were available for 72 
trumpeter swans (Cygnus buccinator) found dead 
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in seven western U.S.A. states from 1976 to 1987; 
data from other published and unpublished sources 
(1925 to 1987) also are summarized. Ingestion of 
lead artifacts (shotgun pellets or fishing sinkers) 
accounted for about 20% of the known mortality 
of trumpeter swans in the tri-state area of Idaho, 
Montana, and Wyoming, where the population has 
been declining for several decades. In western 
Washington, the incidence of lead-induced mortali- 
ty was higher and accounted for nearly 50% of the 
known mortalities. Maximum Pb concentrations 
(wet weight) in the livers of birds found dead and 
in whole blood from captured swans were 37 and 
0.71 ug/g, respectively. Other elements, including 
Cd, Cu, and Zn, generally were not elevated in 
blood and tissue samples. It is not certain that lead 
toxicosis is related to the decline of the tri-state 
swan population. Other causes of mortality in 
swans include gunshot, disease, and traumatic inju- 
ries (impact). (Author’s abstract) 

W89-10017 


EFFECTS OF CONTAMINANTS ON THE FRE- 
QUENCIES OF ALLOZYMES IN POPULA- 
TIONS OF THE CENTRAL STONEROLLER, 
Miami Univ., Oxford, OH. Dept. of Zoology. 

R. B. Gillespie, and S. I. Guttman. 

Environmental Toxicology and Chemist 
ETOCDK, Vol. 8, No. 4, p 309-317, 1989. 4 fig, 1 
tab, 21ref. 


Descriptors: *Genetics, *Enzymes, *Water pollu- 
tion effects, *Fish, Population exposure, Allo- 
zymes, Stoneroller, Electrophoresis, Monitoring, 
Phosphoglucomutase. 


Allele and genotype frequencies for allozymes of 
phosphoglucomutase (PGM) differed significantly 
between populations of the central stoneroller 
(Campostoma anomalum Rafinesque) collected 
from sites above and below impact from industrial 
activities. The frequencies of the PGM-A allele 
and the PGM-AA and PGM-AB genotypes were 
significantly less in populations of stonerolier min- 
nows collected from impacted sites than in popula- 
tions upstream of impact. Stonerollers with these 
sensitive PGM genotypes and stonerollers with 
malate dehydrogenase MDH-BB were more sensi- 
tive to the toxic effects of copper sulfate than other 
genotypes under laboratory conditions. These re- 
sults suggest that individuals with certain allo- 
zymes may be more sensitive to the toxic effects of 
environmental contaminants than those with other 
genotypes. Selection or elimination of individuals 
with sensitive genotypes by contaminants may 
result in a narrowing of genetic diversity in popu- 
lations and thus increase the susceptibility of these 
populations to further stress. Electrophoretic de- 
termination of genetic structure in fishes appears to 
be sensitive to changes in water quality and may be 
a useful tool for monitoring the health of aquatic 
populations. (See also W89-10020) (Author’s ab- 
stract) 

W89-10019 


DIFFERENTIAL SURVIVORSHIP OF ALLO- 
ZYME GENOTYPES IN MOSQUITOFISH 
POPULATIONS EXPOSED TO COPPER OR 
CADMIUM, 

Miami Univ., Oxford, OH. Dept. of Zoology. 

N. L. Chagnon, and S. I. Guttman. 

Environmental Toxicology and Chemistry 
_ Vol. 8, No. 4, p 319-326, 1989. 4 tab, 42 
ref. 


Descriptors: *Genetics, *Enzymes, *Water pollu- 
tion effects, *Copper, *Cadmium, *Fish, Heavy 
metals, Population exposure, Allozymes, Gambu- 
sia, Mortality, Electrophoresis, Monitoring. 


Laboratory stocks cf mosquitofish (Gambusia af- 
finis) were exposed acutely to copper (0.16-0.24 
mg/L) or cadmium (6.7-9.5 mg/L) for 48 hr using 
a static renewal system. Allozyme genotypes at 
three polymorphic loci: phosphoglucomutase 2 
(PGM-2), glucose phosphate isomerase-2 (GPI-2), 
and isocitrate dehydrogenase-2 (ICD-2) were re- 
solved using a modified starch gel (13%) electro- 
phoretic technique. Differential survivorship of al- 
lozyme genotypes was analyzed using a Wilcoxon 





matched pair signed-rank test. Copper significantly 
< 0.05) decreased the overall survivorship of 
ish heterozygous at the GPI-2 locus. The frequen- 
cy of the (ab) Senotype was significantly higher in 
the dead fraction of the test populations than in the 
surviving fraction. The frequencies of the (aa) gen- 
Otype and the (a) allele at the ICD-2 locus were 
significantly higher in female fish surviving expo- 
-_ to copper than in nonsurviving females. The 
uencies of the (bb) genotype and the (b) allele 
¢ GPI-2 locus were significantly higher in fish 
pa exposure to cadmium than in nonsurvi- 
vors. These results indicate that some electrophor- 
etically detectable allozymes are more sensitive 
than others to the toxic effects of environmental 
pollutants. This suggests that the genetic structure 
of natural populations should be considered for use 
as a biological monitor of environmental pollution. 
(See also W89-10019) (Author’s abstract) 
W89-10020 


ATRAZINE TOLERANCE OF ALGAE ISOLAT- 
ED FROM TWO AGRICULTURAL 

Iowa State Univ., Ames. Dept. of Botany. 

C. M. Hersh, and W. G. Crumpton. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 8, No. 4, p 327-332, 1989. 1 fig, 2 
tab, 27 ref. Department of Interior, Iowa State 
Water Resources Research Institute projects G- 
906-05 and G-1017-05. 


Descriptors: *Algae, *lowa, *Water pollution ef- 
fects, *Sublethal effects, *Tolerance, Herbicides, 
Atrazine, Agricultural runoff, Chlorophyta, Osage 
~~ Big Spring, Comparison studies, Photosyn- 
thesis. 


Based on photosynthesis (oxygen evolution) EC50s 
determined from short (5 min) assays, 

(Chorella sp. and other species of Chiorococcales) 
isolated at random from an atrazi 
stream (Big Spring, Iowa) in midsummer exhibited 
similar tolerances to atrazine (range of ECSOs: 42- 
125 microgram/L) compared to algae isolated at 
random from a noncontaminated spring ay) 
Spring, range of ECS0s: 35-162 microgram/L). 
laboratory strain of ydomonas rei 
known to be susceptible to atrazine 

similarly (EC50: 45 microgram/L). The EC50s of 
these algae are similar to those previously reported 
for laboratory strains. In contrast, an alga (Fran- 
ceia sp., Chlorococcales) isolated at random during 
late spring from Big Spring responded similarly to 
a laboratory strain of Chlamydomonas reinhardii 
that is resistant to atrazine (Franceia sp. EC5Os: 
430-774 microgram/1, C. reinhardii EC50: 466 mi- 
crogram/L). The EC50s of these algae are near the 
high end of the range reported for green algae. 
(Author’s abstract) 

W89-10021 





ENVIRONMENTAL STRESS AND THE SUR- 
VIVAL OF BROWN TROUT, SALMO TRUTTA, 
Freshwater Biological Association, Windermere 
(England). 

A. D. Pickering. 

Freshwater Biology FWBLAB, Vol. 21, No. 1, p 
47-55, February 1989. 4 fig, 66 ref. 


Descriptors: ‘*Stress, *Environmental effects, 
*Trout, *Metabolism, *Sublethal effects, Survival, 
Cortisol, Fish physiology, Fish diseases, Water 
pollution effects, Acidification, Population expo- 
sure. 


The hypothalamic-pituitary-interrenal axis of the 
brown trout (Salmo trutta) is activated in response 
to most forms of environmental stress. This results 
in an elevation of blood cortisol levels. Experimen- 
tal elevation of blood cortisol levels in otherwise 
unstressed brown trout caused a dose-dependent 
increase in mortality rate due to disease. In the 
present studies, Saprolegnia infection, furunculosis, 
and bacterial fin-rot were the principal diseases. 
Chronic cortisol elevation also suppressed several 
of the endocrine processes controlling sexual matu- 
ration, resulting in a significant reduction in gonad 
size in both male and female fish. Many of the 
deleterious effects of sublethal pollution (including 
acidification) on natural trout populations can be 
attributed to chronically-elevated blood cortisol 
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levels. A knowledge of such Le age chan; 

would allow an assessment of the impact of galls. 
tion events and act as an early warning of potential 
disease and recruitment lems. (See also W89- 
10023) (Author’s abstract 
W89-10024 


INTERACTION BETWEEN THE EFFECT OF 
PH AND DENSITY ON GROWTH AND DE- 
VELOPMENT IN RANA TEMPORARIA L., 
TADPOLES, 
Institute of Terrestrial Ecology, — (Eng- 
land). Monks Wood Experimental 

Cummins. 


Cc. P. 
Functional Ecology FECOES, Vol. 3, No. 1, p 45- 
52, 1989. 2 fig, 2 tad, 32 ref. 


Descriptors: *Acid rain effects, *Acidification, 

*Hydrogen ion concentration, *Acidic water, 

*Frogs, *Water pollution effects, Interactions, 

Population density, Population exposure, Meta- 

= Growth, Sublethal effects, Animal be- 
vior. 


Acid water (either natural or anthropogenic) is 
associated with reproductive toxicity in the 
(Rana temporaria L.) and time of 
metamorphosis and size at metamorphosis are in- 
anand’ by crowding effects. Reductions in tad- 
pole density caused by embryo mortality could 
offset depressant effects of acid conditions on indi- 
vidual tadpoles and the interactions among tad- 
poles might be modified by individuals’ responses 
to acid To investigate such possible 
ctheet, common frog tadpoles were raised to meta- 
morphosis in the laboratory at three densities (4, 8, 
and 16 tadpoles/1) and two levels of pH (nominally 
pH 4 and pH 7) on a limiting ration. Overall, the 
effects of density on size at metamorphosis and 
time of metamorphosis far outweighed those of 
low pH. The depressant effect of low pH on mean 
development rate and mean size at metamorphosis 
decreased with increasing —_ density. Low 
pH accentuated hierarchical effects within density 
replicates and dominant — suffered little or 
no net retardation of gro or development due 
to low pH. Tadpoles that grew and developed 
rapidly at low pH suffered debilitating limb de- 
formities. The implications of these interactive ef- 
fects of density and pH are discussed in the context 
of freshwater acidi ion and its possible effects 
on frog populations. The response of individuals in 
a group is likely to be more important than the 
mean response of the group. (Author’s abstract) 
W89-10026 


EFFECT OF SEWAGE-ENRICHED RIVER 
GANGA WATER ON THE BIOMASS PRODUC- 
TION OF THE AZOLLA-ANABAENA COM- 


PLEX, 
Burdwan Univ. — oe of Botany. 
. Taheruzzaman, and Kushari. 


Hydrobiological Bulletin HYBUD®, Vol. 22, No. 
2, p 173-181, December 1988. 5 fig, 1 tab, 17 ref. 


Descriptors: *India, *Ganges River, *Eutrophica- 

tion, pel Azolla, Anabaena, Primary pro- 

ductivity, Nitrogen, Phosphorus, Conductivity, 

— solids, Nutrients, Seasonal variation, 
tein 


The biomass formation of Azolla was tly en- 
hanced by water of the River Ganga ia) and 
by prevailing environmental conditions. It in- 
creased gradually from January to April (first max- 
imum: 2.409 g/sq m/day), declined during June 
(1.185 g/sq m/day), and reached a second maxi- 
mum during September (2.629 g/sq m/day). The 
biomass formation was related to the nutrient 
availability in the medium in a particular season 
(measured were: nitrate-N, available p horus, 
total suspended solids, and conductivity). av- 
erage annual production 6.73 ton/ha/yr, is equiva- 
lent to the average production of 0.025 yr 
of P, 0.252 ton/ha/yr N, and 1.57 ton/ha/yr crude 
protein. (See also W89-10031) (Author’s abstract) 
'W89-10032 


TROPHIC LEVEL ASSESSMENT OF PROFUN- 
DAL SEDIMENTS OF THE ARTIFICIAL LAKE 


Effects Of Pollution—Group 5C 


CAMPOTOSTO (CENTRAL ITALY), USING 
MIDGE LARVAL COMMUNITY (DIPTERA: 
CHIRONOMIDAE), 

Universita degli Studi ‘La eee Rome (Italy). 
Dipt. di Biologia Animale e dell ‘U: 

For primary bibliographic entry see ° Field 2H. 
W89-10033 


AQUATIC TOXICOLOGY AND HAZARD AS- 
SESSMENT: 10TH VOLUME. 

Proceedings of the Tenth Symposium on 
Toxicology and Hazard Assessment, New Or 
4-6 May 1986. American Society for Testing and 
Materials, Philadelphia, PA. Special Technical 
Publication no. 971. Per 579p. Edited by William 
Sea Adams, Gary A. Chapman and Wayne G. 


uatic 


Descriptors: *Toxicology, *Water pollution ef- 
fects, *Toxicity, *Contamination, *Pollutants, 
*Path of pollutants, *Environmental effects, *En- 
vironmental quality, *Symposium, Sediments, 
Acid rain, Groundwater pollution, Waste disposal, 
Aquatic habitats, Bioindicators, Pollutant identifi- 
cation. 


The current emphasis in aquatic toxicology is on 
long-term chronic that are as damag- 


tation, hazardous 
waste sites have gained emphasis, the prediction of 
long-term effects has become more important. Bio- 
technology offers the prospect of new chemicals 
including medicines, pesticides, growth 

and industrial chemicals. These materials offer the 
prospect of new effluents and the release of geneti- 

cally altered microorganisms. Risk 


sedimen’ 
and managing dredge material. Information 
on the biomonitoring of complex effluents, envi- 
ronmental monitoring and exposure assessment, 
short-term indicators of chronic toxicity, laborato- 
ry and field es aquatic toxicology, waste 
biodegradation, 


has all been included in this symposium on aquatic 
toxicology. (See W89-10043 thru W89-10085) 
(White-Reimer-PTT) 

W89-10042 


AQUATIC TOXICOLOGY: TEN YEARS IN 
REVIEW AND A LOOK AT THE FUTURE, 
Environmental Protection Agency, Gulf Breeze, 
FL. Gulf Breeze Environmental Research Lab. 
P. R. Parrish, K. L. omen tg L. Hamelink, R. 

A. Kimerle, and K. J. Macek. 

IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. American Society for Testing and 
Philadelphia, PA. 1988. p 7-25, 1 tab, 12 


Materials, 
fig, 17 ref. 


Descriptors: *Toxicology, *Water pollution ef- 
fects, *Toxicity, *Contamination, ‘*Pollutants, 
*Path of pollutants, *Environmental effects, *En- 
vironmental quality, *Symposium, Data process- 
ing, Waste disposal, Aquatic environment, Aquatic 
habitats, Bioindicators, Pollutant identification. 


A review of the publications from the first eight 
American for Testing and Materials 
(ASTM) aye ge Toxicology symposia indicates a 

the participants and the science. 


passing papers 

imanedl Vast improvements have occurred in 
aquatic toxicity testing laboratories in the areas of 
water treatment systems, diluter efficiency and de- 
pendability, data recording and retrieval, 

animal culture and maintenance techniques, and 
electronic devices. Consensus test methods have 
been developed for evaluating aquatic hazards. Al- 
though the toxicity of chemicals can be accurately 
defined by performing tests of increasing complex- 
ity, the fate of chemicals is more diffic yy 
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Group 5C—Effects Cf Pollution 


mine. The challenge for the next decade is for 
environmental chemists to define exposure as pre- 
cisely as toxicity has been measured in the past 
decade. Regulators must be educated as to the 
relevance and significance of the relationship be- 
tween aquatic toxicology and environmental con- 
centrations of toxicants in order to perform hazard 
assessments. Aquatic toxicology has advanced to 
the point where advanced, multivariate statistics 
must be used to evaluate effects beyond survival, 
growth, and reproduction. By using all data in a 
Statistically sound manner, chronic no-effect con- 
centrations may be predicted from acute data. Pre- 
dictions outside known data may decrease preci- 
sion of estimates but not necessarily the accuracy 
of the estimates. We do not live in a risk free 
world, and all options must be considered in decid- 
ing how and where to dispose of wastes. The cost 
of required environmental toxicity and fate studies 
must be included in any environmental protection 
formula. (See also W89-10042) (White-Reimer- 


W89-10043 


PLASMID MOBILITY IN THE OCEAN ENVI- 
RONMENT, 

Maryland Univ., College Park. Dept. of Microbi- 
ology. 

For primary bibliographic entry see Field 5B. 
W89-10045 


GENETICALLY ENGINEERED MICROORGA- 
NISMS IN THE AQUATIC ENVIRONMENT: 
ENVIRONMENTAL SAFETY ASSESSMENT, 
Environmental Protection Agency, Cincinnati, 
OH. Environmental Criteria and Assessment 
Office. 

For primary bibliographic entry see Field 5B. 
W89-10046 


LONG-TERM HISTORY OF EUTROPHICA- 
TION IN WASHINGTON LAKES, 

Southern Illinois Univ. at Edwardsville. Dept. of 
Biological Sciences. 

R. B. Brugam. 

IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. American Society for Testing and 
Materials, Philadelphia, PA. 1988. p 63-70, 1 tab, 4 
fig, 20 ref. DOE contract DE-AM06-76R 102225. 


Descriptors: *Eutrophication, *Paleolimnology, 
Ecological effects, *Lakes, *Water pollution ef- 
fects, *Washington, Cores, Diatoms, Radioactive 
tracers, Pollen, Asterionella formosa, Meridian 
Lake. 


Paleolimnological techniques were used to recon- 
struct past changes in lake water quality at Meridi- 
an Lake, Washington. A core was taken from the 
lake and dated using Pb210 pollen analysis. Diatom 
microfossils showed two periods of increasing 
trophic status. The first came in the 1880s when 
the watershed was deforested, and the second oc- 
curred in the late 1940s when the watershed was 
developed for suburban housing. In the Meridian 
core, eutrophication was indicated by increasing 
percentages of Asterionella formosa in the fossil 
diatom assemblage. In 15 other western Washing- 
ton lakes where core tops and bottoms were exam- 
ined, Asterionella also increased with human dis- 
turbance. On the basis of previous laboratory 
measurements of nutrient-limited growth, Aster- 
ionella seems to be adapted to lakes with high 
phosphorus levels but low silica levels. These are 
characteristics of lakes which have eutrophied. 
(See also W89-10042) (Author’s abstract) 
W89-10048 


USE OF SUBFOSSIL BENTHIC INVERTE- 
BRATES IN AQUATIC RESOURCE MANAGE- 
MENT, 

Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

T. L. Crisman. 

IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. American Society for Testing and 
—_— Philadelphia, PA. 1988. p 71-88, 2 fig, 82 
ref. 


Descriptors: *Eutrophication, *Water pollution ef- 
fects, *Paleolimnology, *Bioindicators, *Ecologi- 
cal effects, *Lakes, Bryozoans, Chaoborids, Chir- 
onomids, Watershed management, Statistical anal- 
yses, Environmental effects, Aquatic animals, Indi- 
ana, Minnesota, Finland, Connecticut. 


Although remains of several faunal groups are 
preserved in lacustrine sediments, bryozoans, chao- 
borids, and chironomids show the greatest promise 
for paleolimnological reconstructions. It is also 
apparent that the species composition and abun- 
dance of these three groups are controlled by a 
complex set of environmental parameters. Bryo- 
zoans appear to be controlled by substrate and 
food availability, chaoborids principally by fish 
predation, and chironomids by an interaction of 
oxygen, substrate, and food. The results of investi- 
gations of Lake Maxinduckee, Indiana; Brownie 
Lake, Minnesota; Lake Vanajanselka, Finland; and 
Linsley Pond, Connecticut caution against basing 
paleolimnological interpretations on single param- 
eters. These investigations demonstrate that the 
best approach for reconstructing lake histories is to 
couple analysis of several biological and chemical 
parameters from dated cores with detailed infor- 
mation on past changes in watershed practices. 
Because of the often weak covariance linkage of 
biotic and abiotic controlling factors, individual 
benthic faunal elements can be sensitive indicators 
of one level of disturbance while appearing to be 
unresponsive to either subsequent disturbances in 
the same lake or comparable disturbances in other 
lakes. The paleolimnological approach has great 
potential application to problems regarding lake 
and watershed management. In most cases only the 
end result of the disturbance process is seen with- 
out a sufficient historical data base on either the 
predisturbance conditions of the lake or how the 
biota have responded to changes in the type and 
intensity of watershed disturbance. (See also W89- 
10042) (White-Reimer-PTT) 

W89-10049 


BIOMONITORING AS AN INTEGRAL PART 
OF THE NPDES PERMITTING PROCESS: A 
CASE STUDY, 

South Carolina State Dept. of Health and Environ- 
mental Control, Columbia. Bureau of Water Pollu- 
tion Control. 

For primary bibliographic entry see Field 5A. 
W89-10055 


REVIEW OF INTERLABORATORY AND IN- 
TRALABORATORY EFFLUENT TOXICITY 
TEST METHOD VARIABILITY, 

EA ee Science, and Technology, Inc., 
Sparks, M 

For ne ’ bibliographic entry see Field 5A. 
W89-10057 


INTEGRATED FATES AND EFFECTS MODEL 
FOR ESTIMATION OF RISK IN AQUATIC 
SYSTEMS, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

S. M. Bartell, R. H. Gardner, and R. V. O’Neill. 
IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. American Society for Testing and 
Materials, Philadelphia, PA. 1988. p 261-274, 4 tab, 
6 fig, 19 ref, append. E.P.A. Interagency Agree- 
ment DW89930690-01-0. 


Descriptors: *Toxicology, *Fate of pollutants, 
*Path of pollutants, *Toxicity, *Model studies, 
*Water pollution effects, *Environmental effects, 
*Ecological effects, *Naphthalenes, Mathematical 
models, Aquatic life, Physicochemical processes, 
Biological properties. 


An integrated fate and effects model was devel- 
oped to mathematically simulate the toxic effects 
of naphthalene on the growth of interacting popu- 
lations in an aquatic system. Daily effects on bio- 
mass production were calculated for each model 
population as a function of its dynamic body 
burden of naphthalene. Separate simulations using 
constant environmental loading rates of 0.0001, 
0.001, 0.01, and 0.10 g/sq meter/day demonstrated 
changes in production that could not be extrapolat- 
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ed directly from naphthalene toxicity measured for 
related laboratory populations of aquatic orga- 
nisms. Estimated risks of 50% reduction in fish 
production ranged from 0.08 to 0.65 for naphtha- 
lene loading rates of 0.000025 to 0.10 g/sq meter/ 
day. Examinations of naphthalene flux through the 
model system indicated that the combined effects 
of photolysis and volatilization were more impor- 
tant than biological processes in determining the 
fate of naphthalene for the 0.10 loading rate. This 
relative importance of physicochemical versus bio- 
logical processes reversed for the 0.0001 loading 
rate. At intermediate loading rates, the relative 
importance of these processes varied seasonally. 
The integrated model demonstrated potential con- 
tributions of population-specific rates of naphtha- 
lene uptake and de — and naphthalene toxici- 
ty to estimation of possible ecological risks posed 
by naphthalene in aquatic systems. (See also W89- 
10042) (Author’s abstract) 
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Within a state space representation, the response of 
an ecosystem to a perturbing influence, such as a 
toxicant, can be viewed as a displacement of the 
state vector away from its unperturbed trajectory. 
This approach was used to analyze data from a 
study of the response of experimental ponds and 
microcosms to chronic additions of a coal-derived 
synthetic oil. Ecosystem-level response surfaces 
and dose-response curves were derived based on 
the average separation (distance of displacement) 
of exposed ecosystems relative to controls. Trans- 
formation of the data prior to the calculation of 
state space displacements is an important aspect of 
the analysis. A Mahalanobis transformation was 
used for two reasons: (1) the transformed data are 
then uncorrelated, so that a displacement of a 
given magnitude is associated with a unique proba- 
bility of occurrence independent of direction; and 
(2) the transformed data are standardized relative 
to the variance of the controls. The results exhibit- 
ed patterns analogous to those observed in classical 
toxicology based on organism response and could 
be used to define acceptable exposure conditions. 
the state space approach described provides a co- 
herent and objective framework for summarizing a 
large multivariate data set, and it should be of 
general use in providing both qualitative and quan- 
titative descriptions of the behavior of perturbed 
ecosystems. (See also W89-10042) (White-Reimer- 
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Two case studies are presented in which a rational 
scheme for the selection and use of clinical meth- 





ods was selected to quantify the population level 
effects of the stressors involved in the pollution 
episode. To apply clinical measures of toxic effects 
in the field, the most critical need is for a correla- 
tion between the clinical measure and an important 
effect on the population, community, or ecosystem. 
Clinical measures indicative of a nonspecific re- 
sponse to stress include any measure which is 
altered by exposure to a variety of stressors. Spe- 
cific effects which may occur include: ionoregula- 
tion, bone mineralization, respiration, acid-based 
regulation, histopathology, enzymes and substrates, 
and energy metabolism. In the case of acidification 
of freshwater ecosystems, the selection of indica- 
tors most appropriate for monitoring acid stress in 
fish include the measurement of serum Na(+), Cl{- 
), and Ca(++) concentrations, gill sialic acid 
levels as and indicator of mucus secretion, and 
hematocrit. For metal toxicity there are relatively 
few clinical measures which can be used to quanti- 
fy the toxic effects of metal exposure in the field. 
Whole-body metal concentrations, metal-binding 
proteins, and ALAD, for lead exposure, are rec- 
ommended to quantify exposure to heavy metals. 
Currently, there are no toxicant specific measures 
of metal toxicity. General indicators of toxicity to 
monitor the overall effects of metals on the health 
of a population of aquatic organisms such as liver 
or hepatopancreas glycogen levels, adenylate 
energy charge, or RNA/DNA ratios appear to be 
most useful and are most readily extrapolated from 
the organism to the population level. (See also 
W89-10042) (White-Reimer-PTT) 

W89-10064 


VENTILATO! AND MOVEMENT RE- 
SPONSES OF BLUEGILLS EXPOSED TO 1,3,5- 
TRINITROBEN 


Army Biomedical Research and Development 
ag Fort Detrick, MD. Health Effects R 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Engineering. 

RS Hadjinicolaou, and G. LaRoche. 

IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. American Society for Testing and 
Materials, Philadelphia, PA. 1988. p 327-340, 4 tab, 
8 fig, 23 ref. 


Descriptors: *Toxicity, *Water pollution effects, 
*Fish behavior, *Bioassay, *Toxicology, *Avoid- 
ance, *Fish, Trout, Hormesis, Test procedures, 
Sodium sulfate, Monomers, Polymers, Physiologi- 
cal ecology, Aquatic animals, Fish behavior, 
Animal behavior. 


An avoidance apparatus was designed with a 10 
meter long channel to obtain a time-lapsed, three- 
dimensional display of fish positioning. The water 
treatment facilities contained an activated carbon 
unit and ultraviolet lights to reduce bacterial 
counts. The holding facilities contained one stor- 
age reservoir, two holding tanks for different fish 
sizes, and one acclimation tank just before for the 
channel. An automatic temperature control unit 
provided a continuous temperature of 15 C in the 
system. With this a tus effects of the toxicant 
dodecyl sodium sulfate (DSS) and two different 
polymers and monomers were tested on rainbow 
trout. The results show that four types of avoid- 
ance-preference, dose-response curves may be ob- 
served and that at low concentrations (0.01 to 0.08 
mg/L for the DSS and in a range of 0.4 to 4 mg/L 
for different monomers and polymers) some toxi- 
cants may attract rather than repel certain orga- 
nisms. This response is interpreted as representing 
a behavioral extension of hormesis, the name given 
to the stimulatory effects caused by low levels of 
potentially toxic agents. A greater understanding 
of the molecular biology of hormesis is needed 
before an understanding of avoidance and prefer- 
ence can be explained in functional terms. Howev- 
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TNB (1,3,5-trinitrobenzene) is a by-product of the 
TNT (2,4,6-trinitrotoluene) manufacturing process 
and is also formed by the photolysis of TNT in 
natural waters. The effects of TNB on the ventila- 
tory patterns and whole-body movement rates of 
bluegills (Lepomis macrochirus) were determined. 
Fish were exposed for six days to concentrations of 
TNB ranging from 6% (0.03 mg/L) to 108% (0.61 
mg/L) of the 96-hr LCS0. The lowest TNB con- 
centrations causing significant changes in the pa- 
rameters monitored were 0.13 mg/L (ventilatory 
depth) and 0.61 mg/L (cough rate and body move- 
ment). These responses occurred within the first 4 
hr of exposure. No effects on ventilatory rate were 
found. The large differences in sensitivity between 
the parameters monitored indicate that automated 
water or wastewater toxicity monitoring systems 
that utilize fish ventilatory or movement responses 
should use several end points to determine the 
presence or absence of toxicity. The most sensitive, 
short-term ventilatory changes measured in this 
test occurred at concentrations near the estimated 
chronic toxicity levels of TNB for fish. The range 
between the highest TNB concentration causing 
no responses and the lowest concentration causing 
short-term ventilatory responses was 0.06 to 0.13 
mg/L. This is comparable to reported no effect/ 
effect ranges for TNB in early life stage tests of 
0.08 to 0.12 mg/L for fathead minnows and 0.08 to 
0.17 mg/L for rainbow trout. (See also W89- 
10042) (Author’s abstract) 
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er, p of toxicants at certain concentrations 
may represent a new dimension to the problem of 
environmental protection or management of spe- 
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APPROACH FOR INTEGRATION OF TOXI- 
COLOGICAL DATA, 

Corvallis Environmental Research Lab., OR. 
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One of the major deficiencies in the field of envi- 
ronmental toxicology is the failure to validate 
widely the assumptions upon which the predictions 
are based when single species toxicity tests and 
other laboratory toxicity tests are used to predict 
the effects of various concentrations of chemical 
and other potential toxicants in natural systems. 
The validation process must start with an explicit 
statement of the types of predictions beirg made 
on the basis of single species laboratory toxicity 
tests. More explicit predictions and validation cri- 
teria, for illustrative purposes only, are: (1) Only 
the test species is expected to be protected fully in 
natural systems; (2) Other species than the one(s) 
actually tested are thought to be protected at the 
no-observable-effects concentration, and a list of 
these species inhabiting the natural systems in ques- 
tion is included; (3) No adverse effects at the 
community level of biological organization will 
occur, and the characteristics used to validate this 
assumption are listed; and (4) No adverse effects 
will occur at the ecosystem level of organization, 
and the characteristics at the ecosystem level used 
to validate this assumption are listed. In all cases 
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validation would be carried out in the field using 
the species listed. By coupling the explicit predic- 
tions being made with the explicit end points being 
used to validate these predictions, a more systemat- 
ic and orderly process of validation will insue. (See 
also W89-10042) (White-Reimer-PTT) 
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The ‘Standardized Aquatic Microcosm’ (SAM) 
Protocol is being tested in three laboratories as 
well as in the laboratory where it was developed 
(University of Washington). Each laboratory has 
used a control and three concentrations of copper 
sulfate and has completed at least one experiment. 
Algal biovolume and Ihnia abundance have 
been selected to display the effects of the copper 
treatment although there were also significant ef- 
fects on algal species dominance, other inverte- 
brates, nitrogen chemistry, pH, in vivo fluores- 
cence, absorbance, and oxygen dynamics. The suc- 
cessional sequence in the controls has consistently 
included inate depletion and an early algal Steen 
terminated by increases in grazer population, espe- 
cially Daphnia. In all experiments analyzed to date, 
low copper sulfate concentrations were associated 
with temporary reduction in Daphnia and concur- 
rent algal blooms. At higher concentrations the 
algae were inhibited to a greater extent and for a 
longer duration. The same conclusions could be 
drawn in all experiments: (1) The addition of Cu 
selectively inhibited algal species and was acutely 
toxic to Daphnia; (2) During the absence of Daph- 
nia, algal blooms of the relatively Cu-resistant spe- 
cies occurred; (3) the magnitude and duration of 
the effects were greater at higher concentrations; 
(4) Algal species diversity was reduced at higher 
Cu concentrations; and (5) Biological communities 
gradually became reestablished in the lower level 
treatments and in some of the higher level treat- 
ments. (See also W89-10042) (White-Reimer-PTT) 
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Vertebral quality of fourhorn sculpin (Myoxoce- 
phalus quadricornis) exposed to pulp mill or ore 
smelter effluents was investigated in the laboratory 
and in contaminated sites near the Swedish coast of 
the Gulf of Bothnia. Actual effluent samples from 
pine and birch pulp processes (chlorine bleaching) 
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and a simulated effluent of the ore smelter effluent 
were tested in the laboratory. In the field, fish 
were collected from both reference (control) and 
contaminated sites. Laboratory exposures of pulp 
mill effluent significantly affected biochemical 
composition of vertebrae, but no statistically —— 
icant effects were observed in fish from the field 
Mechanical properties were significantly affected 
in fish from both the laboratory and field; spinal 
anomalies ranged from 19 to 38%. Major effects on 
mechanical properties of vertebrae were observed 
in the ore smelter study, but the properties affected 
in laboratory fish differed from those affected in 
the field, Incidence of spinal anomalies was 47 to 
58% in the laboratory and 29% in the field. Effects 
on fish in the laboratory were related to those 
observed in the field for pulp mill effluents, but the 
simulated effluent for the ore smelter elicited ver- 
tebral responses different from those in fish ex- 
posed to actual effluents in the field. (See also 
W89-10042) (Author’s abstract) 
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Toxicity assessment was conducted on the liquid 
fractions of waste tailings generated from the hot 
water extraction process employed in recovering 
oil from the Athabasca tar sands of northern Al- 
berta. Indices of toxicity employed included a 
mixed culture of microorganisms indigenous to a 
major river in the vicinity of the containment 
ponds, the green alga Selenastrum capricornutum, 
and the bacterium resembling Photobacterium 
phosphoreum. The liquid fractions considered for 
toxicity assessment included those of both fresh 
tailings and aged tailings. In addition, toxicity as- 
sessment was conducted on the fluid emanating 
from accumulated sludge in the containment 
ponds. The results of the toxicity tests indicate that 
of the three samples considered, aged tailings ex- 
hibited the least toxicity while fresh tailings exhib- 
ited the greatest toxicity. Fresh tailings were 
highly toxic to all three indices of toxicity em- 
ployed, while aged tailings were relatively non- 
toxic. The emanated sludge fluid, although highly 
toxic to the alga Selenastrum capricornutum, ex- 
hibited no toxicity to microorganisms indigenous 
to the Athabasca River (for the sample concentra- 
tions considered) and relatively little toxicity to the 
bacterium resembling Photobacterium phosphor- 
eum compared to the fresh tailings. The results 
appear to indicate that the tailings produced in the 
hot water bitumen extraction process are initially 
highly toxic but that with time and under appropri- 
ate conditions, a gradual self detoxification process 
—s. also W89-10042) (White-Reimer-PTT) 
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A new preliminary acute toxicity method has been 
developed using Acanthomysis sculpta, a mysid 
shrimp commonly found associated with central 
California kelp forests. The new method is similar 
to mid-Atlantic procedures but has been modified 
to accommodate the life-style of the Pacific Coast 
species and to be in compliance with the specifica- 
tions of EPA, Region IX. A slurry is prepared by 
combining one part of drilling fluid with nine parts 
of filtered natural seawater. This solution is mixed 
on a stir plate while being vigorously aerated for 
30 min. The slurry is then allowed to settle for 1 
hr, and the supernatant is decanted and used direct- 
ly in the toxicity test. Six 1-liter concentrations of 
the extract solution (usually 100, 56, 32, 18, 10, and 
0%) to seawater are prepared in triplicate and 
placed in a cooling bath maintained at 15.0 plus or 
minus 1.0 C. Concentrations are aerated as needed 
to maintain 65% oxygen saturation, and then 20 
previously collected and similar-sized (6 to 8 mm) 
mysid shrimp are randomly placed in each contain- 
er. The test continues for 96 hr, after which the 
live organisms are counted and the LCSO0 interpo- 
lated from averaged percent mortality. (See also 
W89-10042) (Author’s abstract) 
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An in vitro cytotoxicity method, initially devel- 
mammalian 


oped for use with cells to evaluate the 
relative acute toxicities of chemical agents, has 
been adapted for aquatic ecotoxicity studies by 
using cultured fish cells as the bioindicator system. 
This methodology, termed the neutral red assay, 
was applied to evaluating the comparative in vitro 
cytotoxicities of a series of polychlorinated bi- 
phenyl mixtures and substituted toluenes to bluegill 
sunfish BF-2 cells in culture. Comparatively small 
differences were noted in the in vitro cytotoxicities 
of the polychlorinated biphenyl mixtures. Toluene 
was the least toxic, with toxicity increasing by 
incorporation of chlorine-groups or nitro-groups 
into the parent molecule. The in vitro cytotoxici- 
ties of the chlorinated toluenes, but not of the 
nitro-containing toluenes, were correlated with 
their log octanol/water partition coefficients. 
These results are in accord with published studies 
on the in vivo acute toxicities (LC50 assays) to fish 
of chloro-containing and nitro-containing toluenes. 
The greater in vitro cytotoxicity of 2,3-dinitrotolu- 
ene than of the two other dinitrotoluene analogs 
was also in agreement with published in vivo acute 
toxicity studies with freshwater fish. This study, in 
conjunction with previous in vitro cytotoxicity 
assays with BF-2 cells, has demonstrated the po- 
tential usefulness of the neutral red assay for pre- 
dicting the in vivo response of fish to acute expo- 
sures of chemicals and for establishing structure- 
activity relationships among groups of related 
chemicals. (See also W89-10042) (Author’s ab- 
stract) 
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A method using the growth rate of juvenile rain- 
bow trout as a sensitive response for evaluating 
chronic toxicity is described. Groups of 16 fish per 
40-liter aquarium were anesthetized, weighed, 
measured, and individually marked using freeze 
brands. Fish were fed a ration of pelleted food 
equivalent to 4% of body weight per day, given in 
two feeds per day. They were exposed under flow- 
though conditions to 3,4-dichloroaniline (DCA) at 
concentrations of 0, 19, 39, 71, 120, and 210 micro- 
grams/liter for a period of 20 days. Effects on 
length, weight, and growth rates were determined 
after 14 and 28 days exposure to DCA. After 14 
days there were no significant effects (P greater 
rn 0.05) on length or weight, but there was a 
highly significant depression of growth rate (P less 
than 0.01) among fish exposed to the highest con- 
centration of DCA (210 micrograms/liter). After 
28 day there were statistically significant effects on 
length and growth rate at all concentrations be- 
tween 39 and 210 micrograms/ liter, and there was 
a clear relationship between concentration and re- 
sponse. Growth rate was affected to a greater 
extent than length, and overall it proved to be a 
much more sensitive response than either weight 
or length. (See also W89-10042) (Author’s abstract) 
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A series of environmental bioassays and fate stud- 
ies were performed on brass dust using the stand- 
ardized aquatic microcosm (SAM). The 48-hr 
ECS0 of the brass dust ranged from 0.016 to 0.026 
mg/L for short-term bioassays using Daphnia 
magna and green algae. Green algae were not as 
affected by the brass dust as the daphnids. At very 
low concentrations of the brass, algal growth was 
stimulated. Fate studies indicate that brass rapidly 
disassociates into Cu(++) and Zn(+ +) ions at 
low pH. At pHs above neutrality the disassociation 
is markedly slower. The short-term bioassays and 
fate studies were used to set the concentrations of 
brass for the SAM (the SAM is a standardized 
protocol containing algae, invertebrates, bacteria, 
and a protozoan inoculated in 3 liters of medium). 
A study using CuSO4 served as a positive control 
for the brass microcosm. In both microcosms the 
concentration of available copper slowly decreased 
until an equilibrium was reached. In addition, both 
microcosms demonstrated a dose response relation- 
ship with an increase in algal biomass correlated 
with an increase in toxicant dose. The cause is 
likely to be the elimination of the primary grazers, 
daphnia, because of the test chemical’s toxicity. 
Recovery as measured by positive population 
growth of the daphnids also demonstrated a dose- 
response relationship. (See also W89-10042) (Au- 
thor’s abstract) 
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Bacteria isolated from a freshwater marsh treat- 
ment system on the site of a mine tailings basin 
were assessed for heavy metal and antibiotic resist- 
ance. Surface water samples were collected from 
natural and artificial marsh treatment systems situ- 
ated in the area of a mine tailings basin and plated 
on casein-peptone-starch agar. Pseudomonas aeru- 
ginosa, Escherichia coli, Enterobacter aerogenes, 
Klebsiella oxytoca, and Aeromonal hydrophila 
(bacteria frequently isolated from marsh treatment 
systems and common inhabitants of aquatic envi- 
ronments) were retained for toxicity testing. All 
isolates were found to be multiply antibiotic and 
heavy metal resistant. Klebsiella and Pseudomonas 
spp. demonstrated the highest levels of resistance 
to the antibiotics and metals tested. These resist- 
ance properties may be governed by a variety of 
factors. These factors include production of an 
extracellular polymer that prevents the accumula- 
tion of metal ions in the cytoplasm of the cell and 
genetic determinants encoding metal resistance. 
The fecal coliform group displayed similar resist- 
ance patterns, suggesting the presence of a 
common plasmid. The fact that all the Cobalt 
isolates had similar metal resistance profiles sug- 
gests that the survival or selection of these strains 
in the marsh environment was not random. The 
results of this study indicates that the presence of 
mine tailings in an aquatic environment may pro- 
mote the development of antibiotic and heavy 
metal resistance among the microbial flora. (See 
also W89-10042) (White-Reimer-PTT) 

W89-10080 


DETERMINATION OF OPTIMAL TOXICANT 
LOADING FOR BIOLOGICAL CLOSURE OF A 
HAZARDOUS WASTE SITE, 

Louisiana State Univ., Baton Rouge. Inst. for En- 
vironmental Studies. 

For primary bibliographic entry see Field SE. 
W89-10081 


EVALUATION OF APPROPRIATE EXPRES- 
SIONS OF TOXICITY IN AQUATIC PLANT 
BIOASSAYS AS DEMONSTRATED BY THE 
P= OF ATRAZINE ON ALGAE AND 


Pirnie (Malcolm), Inc., White Plains, NY. 
For primary bibliographic entry see Field SA. 
W89-10083 


SHORT-TERM CHRONIC TOXICITY TEST 
USING DAPHNIA MAGNA, 

Environmental Protection Agency, Cincinnati, 
OH. Aquatic Biology Section. 

For primary bibliographic entry see Field 5A. 
W89-10084 


MONITORING, RESEARCH, AND MANAGE- 
MENT: INTEGRATION FOR DECISIONMAK- 
ING IN COASTAL MARINE ENVIRONMENTS, 
National Oceanic and Atmospheric Administra- 
tion, Rockville, MD. Ocean Assessments Div. 

For primary bibliographic entry see Field 7A. 
W89-10092 


MULTIDECADE TREND-MONITORING PRO- 
GRAM FOR CHESAPEAKE BAY, A TEMPER- 
ATE EAST COAST ESTUARY, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Environmental Protection Agency, Annapolis, 

MD. Chesapeake Bay Program. 

= posey eiktingpegtile cua entry see Field 7A. 
Wws9-1 


COASTAL MONITORING: EVALUATION OF 
MONITORING METHODS IN NARRAGAN- 
SETT BAY, LONG ISLAND SOUND AND NEW 
YORK BIGHT, AND A GENERAL MONITOR- 


For primary bibliographic entry see Field 7A. 
wsdl 10094 


INFECTIONS RELATED TO WATER AND EX- 
CRETA: THE HEALTH DIMENSION OF THE 
Pi ony f H and Tropical M 

ion of Hygiene ‘Topi ledicine 
eae De Dept. of Tropical Hygiene. 


IN: Water and Sanitation: Economic and Socio- 
logical Perspectives. Academic Press, Inc., New 
York. 1984. p 21-47, 6 fig, 5 tab, 15 ref. 


Descriptors: *Water pollution effects, *Water dis- 
tribution, *Sanitation, *Public health, *Water = 
ity, *Developing countries, *Diseases, 

supply, *Parasites, *Infection, Viruses, ether 
International Decade for Drinking Water pment el 
and Sanitation, Water resources development 

minths, Insects, Human diseases, Rural 


Infections related to water supply and sanitation 
are classified into water-related and excreta-relat- 
ed. Water-related infections are of four types, de- 
pending on route of transmission. Water-borne 
transmission of disease occurs when the pathogen 
is in the water drunk by persons and animals 
(yphoid, cholera, pla nrg Par dysentery). Water- 
ashed diseases 


hose transmission is 
soduead by increasing the volume of water te 
for hygienic purposes testinal disease, skin 
roy: Toy } co nich the ae 
involves wi 

of their life cycles i water pa ar 
Guinea worm). Insect-vector diseases include ma- 
laria, yellow a dengue, and trypanosomiasis. 
An environmental classification of water-related 
infections includes the fecal-oral category (water- 
borne or water-washed), water-washed category 
(skin and eye infections), water-based category 
(pathogens penetrating skin or ingested), and 
water-related insect vector category. Excreta-re- 
lated infections can be transmitted by infected ex- 
creta or by an excreta-related insect vector. Sever- 
al key factors govern the probability that excreta- 
related pathogens are transmitted so that disease 
occurs in the host: excreted load, latency, persist- 
pre infective dose, multiplication, and host re- 

mse. Excreta-related infections are also classi- 
fled as fecal-oral infections (nonbacterial), fecal- 
oral infections (bacterial), soil-transmitted hel- 
minths, beef and pork tapeworms, water-based hel- 
minths, and insect vectors. Control strategies for 
the diseases can be devised from understanding the 
transmission routes. Major control measures are 
health education, safe domestic water supply, 
insect control, toilet provision with proper mainte- 
nance and use, sewage treatment, and thorough 
cooking of food. The diseases can also be classified 
into Decade-related infections: (1) diarrhea and 
enteric fevers, the major cause of childhood dis- 
ease and death, (2) polio and pags om A, 2 
worms with no in! te host, (Ascaris and 
Trichuris) (4) worms with uence stages in 
pigs and cows (tapeworms), (5) worms ag 


( insects (malaria, yellow 
pend Bancroftian filariasis). (See also W89-10100) 
W89-10102 


ERADICATION OF DRACUN 

Centers for Disease Control, Atlanta, GA. 
For primary bibliographic entry see Field 5F. 
W89-10105 


DRINKING WATER AND HEALTH, 
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Effects Of Pollution—Group 5C 


Wisconsin Univ.-Milwaukee. Dept. of Urban Plan- 
ning. 

For primary bibliographic entry see Field 5F. 
W89-10126 


ACID DEPOSITION RESEARCH PROGRAM. 
VOLUME 11: "2. DEPOSITION AND Ly 
VIEW, : ig 
Calgary Univ. (Alberta). Kananaskis Centre for 
Environmental Research. 

A. H. Legge, and R. A. Crowther. 

Available from the National Technical Information 
— = S VA 22161, as PB88-143532. 


in paper copy, AOI in microfiche. 
pe met “1987. aT il fig, 25 tab, 811 ref. 


: *Water —: effects, *Acid rain, 

Agriculture, Mathe- 

matical models, Air pollution, Soil contamination, 
Geohydrology, Acidification, Alberta. 


of air pollutant exposure and vegetation response; 
effects of acidic deposition on soils; effects of 
acidic deposition on soil microorganisms and mi- 
crobially mediated processes; effect of acidic depo- 
sition on geology and geohydrology; effects of 
acidic on surface water acidification; 
and acidic deposition in the Alberta Context. (Au- 
thor’s abstract) 

W89-10201 


AQUATIC TOXICOLOGY AND HAZARD AS- 
SESSMENT: SIXTH SYMPOSIUM. 


A symposium sponsored by ASTM Committee E- 
47 on Biological Effects and Environmental Fate, 
St. Louis, 5 a 13-14 Oct. 1981. American 

for Testing and Philadelphia, PA. 
ASTM Special Publication no. 802. 1983. " 
Edited by W.E. Bishop, R.D. Cardwell and B.B. 
Heidolph. 


Descriptors: *Toxicology, *Bioassay, *Testing 
procedures, *Water pollution effects, Aquatic 
plants, Aquatic animals, Environmental effects, 
H i ial : wor 2 


Fish. 


The symposium was conducted in to the 
need to devi and refine appropriate toxicity 
——— and to formulate comprehen- 

gr ich provide more accurate assess- 
suanie of Gan patente: nena of chantatie & 
aquatic life. Recent growth in the fields of aquatic 
toxicology and aquatic hazard assessment has been 
characterized as quantitative — oo 
tive. However, it has been suggested that the in- 
crease in the amount of available data has not 








and standardization of existing logies. 
(See W89-10210 thru Wes-1dan (White-Reimer- 
PTT) 
'W89-10209 


DEMONSTRATION OF THE ECOLOGICAL 
EFFECTS OF STREPTOMYCIN AND MALA- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


THION ON SYNTHETIC AQUATIC MICRO- 


COSMS, ] 

Washington Univ., Seattle. Coll. of Ocean and 
Fishery Sciences. 

F. B. Taub, P. L. Read, A. C. Kindig, M. C. 
Harrass, and H. J. Hartmann. 


IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 5-25, 2 
tab, 8 fig, 10 ref. FDA contract 223-80-2352. 


Descriptors: *Toxicology, *Bioassay, *Testing 
procedures, *Water pollution effects, *Toxicity, 
*Microenvironment, Streptomycin, Malathion, 
Nutrients, Algae, Daphnia, Algal control, Algal 
growth, Aquatic populations, Ostracods. 


Small synthetic microcosms have been developed 
in the laboratory to provide replicate aquatic com- 
munities with interspecies competition within pri- 
mary, secondary, and recycling trophic levels. The 
synthetic microcosms are composed of distilled 
water, silica sand, reagent- le chemicals, and 
organisms that are easily reared in the laboratory. 
These microcosms display nutrient depletion, algal 
competition and succession, and algal depletion 
through grazing and nutrient depletion. Strepto- 
mycin was found to act as a selective algal toxi- 
cant, reducing all indices of primary production 
temporarily, and then modifying the algal domi- 
nance relationships over the 63-day experiment, 
although no active streptomycin could be detected 
by Day 28. Daphnia populations were reduced and 
ostracod populations markedly increased in the 
streptomycin-treated microcosms. These results 
were consistently shown in three successive micro- 
cosm experiments. In contrast, malathion caused a 
temporary reduction in the number of grazers and 
a concurrent algal bloom. Degradation of malathi- 
on was presumed from the recovery of the grater 
populations, which was accompanied by the elimi- 
nation of the algal bloom. These microcosm bioas- 
says provided results that could not have been 
predicted from single-species bioassays and are 
practical to perform and analyze in any reasonably 
equipped laboratory. (See ae W89-10209) (Au- 
thor’s abstract) 
W89-10210 


DEVELOPMENT OF A _ MECHANISTIC 
MODEL OF ACUTE HEAVY METAL TOXICI- 


TY, 
Sz umski (Dan) and Associates, Walnut Creek, CA. 
D. S. Szumski, and D. A. Barton. 

IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 42-72, 4 
tab, 7 fig, 49 ref. 


Descriptors: *Toxicology, *Toxicity, *Bioassay, 
*Testing procedures, *Water pollution effects, 
*Model studies, *Heavy metals, Mathematical 
models, Fish, Hydrogen ion concentration, Carbon 
dioxide, Trace metals, Oxygen, Hemoglobin. 


A model is proposed based on the concept that 
heavy metals competitively interfere with respira- 
tory carbon dioxide (CO2) excretion at carbonic 
anhydrase enzyme sites in the gill membranes of 
fish. The model presents equations which are de- 
scriptive of toxification and detoxification process- 
es within the organism. Carbonic anhydrase nor- 
mally catalyzes the CO2 hydration reaction liberat- 
ing protons, which are exchanged on a charge 
equivalent basis with Na(+), Ca(++), or 
Mg(+ +), and a bicarbonate ion which exchanges 
with Ci(-) ions. However, in the presence of heavy 
metal ions, dual chemical equilibria are established 
between CO2-enzyme and M-enzyme complexes 
according to normal mass action kinetics. Depend- 
ing on the stability of the metalloprotein formed by 
these interactions and the degree of carbonic anhy- 
drase inhibition, CO2 hydration decreases. The 
associated change in pH causes a progressive equi- 
librium shift toward undissociated hemoglobin, the 
hemoglobin affinity for oxygen decreases, and 
oxygen delivery to the or; ’s tissues de- 
creases. It is proposed that the death of the orga- 
nism is caused by buildup of CO2 in the blood, 
reduced oxygen carrying capacity within the 
blood, and ultimately, acute hypoxic stress. Once 
the precise mechanisms of acute and chronic toxic 


effects are formalized into scientifically sound 
mathematical expressions, it is possible to select 
site-specific most sensitive species on the basis of 
quantifiable chemical, physiological, and biochemi- 
cal parameters. The objective exposure level might 
be set by defining an acceptable life expectance or 
chronic blood CO2 factor and calculating the al- 
lowable exposure concentration at the gill surface. 
This information could then be translated into an 
acceptable total metal concentration for the receiv- 
ing water. (See also W89-10209) (White-Reimer- 


PTT) 
W89-10212 


TOXICITY TEST USING LIFE STAGES OF 
CHAMPIA PARVULA (RHODOPHYTA), 
Environmental Protection Agency, Narragansett, 
RI. Environmental Research Lab 

R. L. Steele, and G. B. Thursby. 

IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 73-89, 3 
tab, 11 fig, 26 ref. 


Descriptors: *Toxicology, *Toxicity, *Bioassay, 
*Testing procedures, *Algae, Red algae, Marine 
algae, Macroalgae, Silver, Copper, Cadmium, 
Lead, Cyanide, Algal growth, Life cycles. 


A static-renewal, 11-day to 14-day toxicity test has 
been developed, using the life cycle of the marine 
red alga Champia parvula (C. Ag.) Harv., that 
measures the vegetative growth, formation of te- 
trasporangia (meiosis), and formation of cystocarps 
(sexual fusion). The procedure has been tested with 
silver, copper, cadmium, lead, and cyanide. The 
maximum acceptable toxicant concentration 
(MATC) ranges were calculated for vegetative 
growth of females and tetrasporophytes and for 
production of tetrasporangia based on statistically 
significant differences. The MATCs were deter- 
mined for sexual reproduction using the presence 
or absence of cys' to measure significance 
which yielded MATC values similar to those de- 
termined by the other parameters. However, 
sexual reproduction was the most sensitive of the 
four end points examined because it dealt with 
absolute absence rather than statistical differences. 
The toxicity test with C. parvula is a relatively 
fast, simple, and inexpensive procedure for testing 
the effects of toxicants on growth and reproduc- 
tion in macroalgae. All phases of the life cycle can 
be maintained in the laboratory (available year 
round) and can be exposed simultaneously. The 
results from tests with heavy metals and cyanide 
indicate that this procedure is comparable to the 
most sensitive marine animal chronic tests. (See 
also W89-10209) (Author’s abstract) 

W89-10213 


ESTIMATING THE ACUTE TOXICITY OF 
NARCOTIC INDUSTRIAL CHEMICALS TO 
FATHEAD MINNOWS, 

Environmental Research Lab. -Duluth, MN. 

G. D. Veith, D. J. Call, and L. T. Brooke. 

IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 90-97, 2 
tab, 2 fig, 13 ref. 


Descriptors: *Toxicology, *Toxic wastes, *Toxici- 
ty, *Bioassay, *Testing procedures, *Narcosis, 
*Structure-activity relationships, *Water pollution 
effects, Fish, Chemical properties, Alcohol, 
Ketone, Alkyl halides, Ether, Benzene, Fathead 
minnow, Mathematical equations, Industrial 
chemicals. 


The overwhelming number of industrial chemicals 
either in commerce or in development precludes 
actual toxicity testing of each chemical and creates 
a need for initial screening techniques to focus 
efforts on those chemicals with the greatest poten- 
tial for adverse environmental effects. One promis- 
ing screening technique is the use of the structure- 
activity relationship to estimate aquatic toxicity 
from chemical structure. Using five major classes 
of industrial chemicals from the Toxic Substances 
Control Act inventory, a structure-activity rela- 
tionship between the 96-hr LCSO with fathead 
minnows and the n-octanol/water partition coeffi- 


cient which can be computed from structure has 
been determined. Twenty-five 30-day-old fish were 
randomly divided among twelve test tanks (a con- 
trol and five different concentrations, each in du- 
plicate). The median lethal concentration, or 
LCS50, was computed using the trimmed Spear- 
man-Karber method. Concentration of chemicals 
in water were measured in each tank throughout 
the test either by ultraviolet spectroscopy or by 
direct aqueous injection on a gas chromatograph. 
Results indicated common industrial alcohols, ke- 
tones, alkyl halides, ethers, and benzenes cause 
lethality by the same mode of action of narcosis. 
Consequently, a single bilinear equation can pre- 
dict adequately the 96-hr LCS5O of all classes of 
industrial chemicals to fathead minnows. (See also 
W89-10209) (White-Reimer-PTT) 

W89-10214 


RELATIONSHIP BETWEEN THE TOXICITY 

AND STRUCTURE OF NITROAROMATIC 

CHEMICALS, 

SRI International, Menlo Park, CA. Aquatic Toxi- 

cology Lab. 

H. C. Bailey, and R. J. Spanggord. 

IN: Aquatic Toxicology and Hazard Assessment: 

Sixth Symposium. American Society for ot 

and Materials, Philadelphia. PA. 1983. p 98-107, 2 

tab, 1 fig, 9 ref. Army Medical Bioengineering 

Development Command contract DAMD 17-75- 
56. 


Descriptors: *Toxicology, *Toxicity, *Bioassay, 
*Testing procedures, *Nitrotoluene, *Hazardous 
materials, Fish, Fathead minnows, Statistical analy- 
ses, Nitrobenzene, Aminonitrotoluene, Nitroaro- 
matic isomers, Probit analysis. 


The acute toxicities of nitrotoluene, dinitrotoluene, 
trinitrotoluene, aminonitrotoluene, aminodinitroto- 
luene, and dinitrobenzene isomers were evaluated 
in fathead minnows. Log and linear probit analyses 
were performed and the appropriate LC50 value 
was selected on the basis of | Fit. The probit method 
is a parametric technique that depends on the 
assumption that the tolerance of the organisms for 
the test material follows a normal distribution. For 
the nitroaromatics, toxicity appeared to be related 
to the number and orientation of nitro groups. 
Compounds with nitro groups positioned ortho or 
para to each other were appreciably more toxic 
than isomers having the nitro groups in the meta 
orientation. In contrast, the toxicities of the amin- 
onitrotoluenes and aminodinitrotoluenes were not 
related in any obvious way to their structures. 
Two mechanisms may account for the differences 
in toxicity between the nitroaromatic isomers: (1) 
nucleophilic displacement of a nitro group; and (2) 
reduction of a nitro group. Although toxicity in- 
creases with increasing nitro group substitutions, 
the electropositive character of the nitrogen atom 
appears to be a key factor in the expression of 
toxicity. Toxicity appears to be related to the ease 
of reduction of the nitro group to form nitroxy free 
radicals, which would then block life-supporting 
processes. Reduction is believed to be an important 
pathway for detoxifying foreign nitro bodies, but 
the ease of formation of intermediate free radicals 
may overwhelm protective mechanisms available 
to the organism. (See also W89-10209) (White- 
Reimer- 

W89-10215 


CASE FOR SIMULTANEOUS TOXICITY TEST- 
ING AT DIFFERENT LEVELS OF BIOLOGI- 
CAL ORGANIZATION, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology. 

For primary bibliographic entry see Field 7B. 
W89-10216 


POPULATION APPROACHES TO AQUATIC 
TOXICOLOGY, 

National Distillers and Chemical Corp., Cincinnati, 
OH. Health, Safety, and Environment Dept. 

M. B. Vinegar. 

IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 128-134, 5 





tab, 10 ref. 


Beate: Moggpe *Bioassay, *Testing proce- 

dures, *Water pollution effects, *Toxicology, 
Aquatic populations, Environmental protection, 
Environmental effects, New Zealand, Life tables, 
Fecundity, Leslie matrix, Field tests. 


Field studies in which age-specific survivorship 
and fecundity are measured can provide data for 
the validation of laboratory studies conducted to 
a 8 ee + > ae & ae 
species. Comparison o' variability of age-spe- 
cific survivorship and fecundity in polluted versus 
nonpolluted areas would provide i t into the 
consequences of pollution at the pop’ level. 
Although field population studies would be too 
costly and tedious to be conducted neyo a few 
web Gulgned field population studies could pro- 
vide the information needed to design more predic- 
tive laboratory tests. For example, if lower mortal- 
ity rs found in the field than 


late the field situation. Similarly, if greater mortali- 
ty occurred in the field than was from 
laboratory studies, analyses for synergistic effects 
and other complicating factors could be undertak- 
en. If changes in fecundity occur in 
the field, the reproductive biology of the species 
could be studied under controlled laboratory con- 
ditions to explore the mechanism and to design 
more meaningful tests. Techniques that predict 
population structure and growth from age-specific 
survivorship and fecundity schedules include the 
life table and the Leslie matrix. In applying this 
system to a study of brown trout in the Horokiwi 
stream in New Zealand, it was determined from 
the trout life table that the population would not 
replace itself in a generation due to severe flood- 
re also W89-10209) (White-Reimer-PTT) 


TOXICITY OF A COMPLEX MUNITIONS 
WASTEWATER TO AQUATIC ORGANISMS, 
SRI International, Menlo Park, CA. Aquatic Toxi- 


cology Program. 

D. LW. Liu, H. C. Bailey, and J. G. Pearson. 
IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 135-150, 
12 tab, 13 ref. 


Descriptors: *Toxicology, *Hazardous wastes, 
*Munitions wastes, *Toxicity, *Bioassay, *Testing 
procedures, *Water pollution effects, *Wastewater 
pollution, Flow-through tests, Bioconcentration, 
Life cycles, Acute toxicity, Chronic toxicity. 


The toxicity to freshwater organisms of a complex 
munitions effluent called condensate wastewater 
was determined using a novel and relatively eco- 
nomical approach that is applicable only to com- 
plex wastewaters in which the concentrations of 
the individual chemical components are relatively 
constant over time. The approach emphasizes per- 
forming toxicity and related tests on a chemical 
mixture representative of the actual wastewater, 
with secondary attention being directed toward 

ponents. The 


acute toxicity tests on authentic wastewater, artifi- 
cial wastewater, and selected components to iden- 
tify the conditions under which they are most toxic 
and to identify the most sensitive species. The 
series of test performed included: flow-through 
acute toxicity tests on artificial wastewater using 
the most sensitive species; short-term bioconcen- 
tration tests; several early life-stage tests; and sev- 
eral life-cycle chronic tests. Twelve species repre- 
senting three trophic levels were employed in the 
program. It was concluded that the — eco- 
nomically and rapidly vided a s ient data 
base for assessing the effects of the wastewater on 
aquatic life. Two modification were recommended 
to decrease the cost and time of obtaining the data. 
One was to perform a static and a wy 4 
test early in the testing program to identify 

most appropriate exposure condition to use in the 
initial portion of the program. The other was to 
compute the octanol-water partition coefficients of 
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the organic components of the wastewater before 
performing any bioconcentration test and to use 
the coefficients to determine if bioconcentration 

yn eee (See also W89-10209) (Author’s 


W89-10218 


ENVIRONMENTAL INFLUENCE ON THE RE- 

SPONSE OF AQUATIC LABORATORY ECO- 

SYSTEMS TO A TOXICANT, 

Procter and Gamble Co., Cincinnati, OH. Environ- 

mental Safety Dept. 

D. M. Woltering. 

po Aquatic Toxicology and Hazard Assessment: 
ymposium. American Society for Testing 
Materials, Philadelphia. PA. 1983. p 153-176, 

10 0 fg. 32 ref. EPA Grant R804622-01 and NIH 

Research Service Award Program GMO07148-04. 


Descriptors: *Toxicity, *Toxicology, *Bioassay, 
*Testing procedures, *Water Lag oe effects, 
Ecosystems, Aquatic populations, peers 4 
interactions, Dieldrin, Ecological effects, 
Amphipods, Snails, Algae, Fw Mg 
Microorganisms. 


The influence ee environmental condi- 
tions on community responses to 
chronic Pio sor perturbation was addressed in a 
— laboratory ecosystem study. A series of 
aquatic communities incorporatin; yy, am- 
phipod, snail, planaria, algal, pear pcm ls yas 
coe were extebinhed in #30. (200 ) fiberglass 
tanks and were monitored monthly for changes in 
ulation biomasses. The macroorganisms in each 
tory ecosystem were counted and the guppy 
population exploited every 28 days, and the popu- 
tion biomasses were calculated monthly. The en- 
vironmental variables were the exploitation levels 
of the fish populations and the energy input and 
habitat availability. The development and resultant 
pn th taht pre edo yl and com- 
petitor ulations were 
using p! 
di idrin cn pine A 
e! exposure varied to 
ing levels of environmental conditions. 
ps gee different outcomes ranged from substan- 
tial perturbation, including mortalities but with 
eventual recovery to the preexposure population 
densities and community structure, to the extinc- 
tion of a major population as a result of sublethal 
effects. Trophic, behavioral, and environmental re- 
lationships in real-world aquatic ecosystems are 
obviously more complex than those established in 
these laboratory systems. However, it is agen 
that the pr nn dP responses of the labora 
systems to the chemical were significantly di 
ecologically and that the potential impact * of 
chemicals and effluents cannot be completely as- 
sessed without regard to the 
and developmental history of 
pa, the levels of prevailing i 
tions. (See also W89-10209) (White Reimers PTT) 
W89-10219 


eco- 


FATE EFFECTS OF 5-NITROFUROIC 
ACID-2 (NFA) ON MARINE PLANKTON COM- 
MUNITY IN 


IN EXPERIMENTAL ENCLOSURES, 
ey int (Netherlands — Technologie TNO, 


i‘. Kuiper 
IN: Aquatic Toxicology and Hazard Assessment: 


Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 171-179, 2 
tab, 4 fig, 18 ref. E.C. Environmental Research 
Programme contract 227-77-1 ENV. 


Descriptors: *Toxicology, *Toxicity, *Bioassay, 
*Testing procedures, *Fate of pollutants, kg 
Netherlands, Den Helder, Chemical properties, 5- 
Nitrofuroic acid-2, Plankton, Marine algae, Zoo- 
plankton, Aquatic bacteria. 


The fate and effects of a single dose of 0.3 and 1.0 

mg/L of 5-nitrofuroic acid-2 (NFA) on a marine 
plankton community enclosed in large the plank. 

| meron 1.5 cu meters) were studied. The 

ton community was obtained from North Sea 

coastal waters, and the model ecosystems were 


Effects Of Pollution—Group 5C 


anchored in the harbor of Den Helder, The Neth- 


ere 
not be detected one day after addition in the bags 
receiving 0.3 mg/L, but the NFA was present for 
two days in the bags receiving 1.0 mg/L. No 
effects could be detected on the zooplankton or the 
begga in the od wot tA In the 
containing ‘A phytoplankton 
appeared to be slightly inhibited. Apparently NFA 
loses its nitro group after 
ultscieenns loss thats antibacterial aotivity or thele 
mutagenic or carcinogenic properties after remov. 
deeds group. (See also W89-10209) (White- 


W89-10220 


ENVIRONMENTAL OF A 

PHTHALATE ESTER, DI(2-ETHYLHEXYL) 

PHTHALATE (DEHP), DERIVED FROM A 

MARINE MICROCOSM, 

Environmental Protection Agency, Narragansett, 
RI. Environmental Research Lab. 

K. T. Perez, E. W. Ay F. Lackie, G. E. 
Morrison, and A. E. Soper. 

IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 

Tp oe Philadelphia. PA. 1983. p 180-191, 5 
8, 


Descriptors: *Toxicology, *Path of pollutants, 
*Fate of pollutants, *Toxicity, *Bioassay, *Testing 
procedures, *Water pollution effects, Marine envi- 
ronment, Mollusks, Clams, Benthic environment, 
Benthic fauna, Phthalate esters, Ammonia, Sedi- 


ments. 


Concentrations of 1, 10, and 100 micrograms of 
phthalate ester, di(2-ethylhexyl) — (DEHP) 
added to the water. subsys- 


tration in the water column during the winter and 
250 times during the summer. Statistically signifi- 
cant reductions in the fluxes of ammonia (NH3) 


ronmental assessment of DEHP based on a micro- 


cosm consisting of a water-column subsystem held 
at summer tem would have underestimat- 
hazards of this chemical. The only 


ical effects would not have been observed. (See 
po W89-10209) (White-Reimer-PTT) 
W89-10221 


Washington Univ., Seattle. Coll. of Ocean and 
Fishery Sciences. 

A. C. Kindig, L. L. Conquest, and F. B. Taub. 

IN: Aquatic Toxicology and Hazard —— 


—_ Symposium. American Society Le | 
and Materials, Philadelphia. PA 198) 1983. cp 12303 
tab, 6 fig, 12 ref. FDA contract 223-80- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Descriptors: *Toxicology, *Water pollution ef- 
fects, *Toxicity, *Bioassay, *Testing procedures, 
*Environmental effects, Microenvironment, Strep- 
tomycin sulfate, Succession, Competition, Nutri- 
ents, Algae, Daphnia, Amphipods, Ostracods, Ro- 
tifers, Protozoa, Dominance. 


Small, 3-L batch microcosms with synthetic 
medium and sediment, eight algal a Daphnia 
magna, Hyallela, Cyprinotus, rotifers, and proto- 
zoa were used to determine whether newly estab- 
lished systems were more sensitive to weekly per- 
turbations of 10 mg/L streptomycin sulfate addi- 
tions than aged (nutrient-depleted) microcosms. 
Changes in population densities and pH were con- 
trasted for the microcosms treated t 77 days of 
maturation and those treated immediately after as- 
sembly. New, or early successional, microcosms 
displayed Fang sensitivity to streptomycin per- 
media the aged, or nutrient-limited micro- 
cosms. Competitive dominance reversals of the 
algae Ankistrodesmus and Scenedesmus were ob- 
served with treatment in the new, but not the aged, 
microcosms. For all but one diatom species, great- 
er differences were observed with treatment in the 
younger microcosms. Independent t-tests of the 
new and aged microcosms revealed a greater 
number of significant changes in the new micro- 
cosms during the 35-day period following initiation 
of treatment. The younger systems exhibited a 
greater response than the aged microcosms to 
streptomycin with respect to the degree of change 
from control conditions. Although these micro- 
cosms were not designed to mimic any specific 
natural environment, they have properties that 
appear analogous to those in anu systems which 
have different nutrient availabilities. (See also 
W89-10209) (White-Reimer-PTT) 

W89-10222 


CORRELATION BETWEEN THE AUTOTRO- 
PHIC INDEX AND PROTOZOAN COLONIZA- 
TION RATES AS INDICATORS OF POLLU- 
TION STRESS, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
re Dept. of Biology. 

A. L. Buikema, J. Cairns, and W. H. Yongue. 

IN: — Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
Epa ae Philadelphia. PA. 1983. p 204-215, 8 
fig,28 ref. 


Descriptors: *Toxicology, *Toxicity, *Testing 
procedures, *Bioassay, *Field tests, *Water pollu- 
tion effects, Bioindicators, Protozoa, Chlorophyll, 
Adenosine triphosphate, Autotrophic index, Artifi- 
cial substrates, Data acquisition, Data interpreta- 
tion, Copper. 


Both the autotrophy index (a measure of the 
changes in the relationship between ATP and chlo- 
— of microbial communities) and protozoan 
colonization studies are capable of measuring stress 
quickly and in a cost-effective manner. Uniformly 
sized polyurethane foam units (PFU) were used to 
sample the microbial community in two streams 
near Blacksburg, Virginia. The substrates were 
allowed to colonize in the stream for 2, 6, 15, and 
27 days. The microbial community was then 
squeezed from the PFUs over clean beakers and 
the extract sampled for protozoans and the auto- 
trophy index. In addition, laboratory studies were 
conducted using PFUs and a series of copper con- 
centrations. The control protozoan colonization 
equilibrium and stabilization of the autotrophy 
index took longer in the laboratory than in the 
field, and protozoan colonization equilibrium oc- 
curred more rapidly than did the autotrophy index 
in the field. The method measured both copper 
stress in the laboratory and pollution effects in the 
field. In polluted areas higher autotrophic indices 
negatively correlate with the species richness and 
decreased protozoan invasion rates. These results 
confirm data collected in earlier experiments. Both 
the laboratory and field studies can be used to 
obtain reproducible data quickly and inexpensive- 
ly. Data are available in less than one week. The 
disadvantages are minor compared with the long- 
term gains. For the autotrophic index, an initial 
investment for an ATP photometer and a fluorom- 
eter is necessary, and a m trained in protozoan 
taxonomy is necessary for the colonization studies. 
(See also W89-10209) (White-Reimer-PTT) 
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FIELD INVESTIGATIONS AND ON-SITE TOX- 
ICITY TESTING: AN ASSESSMENT OF HABI- 
TAT SUITABILITY-ARKANSAS 

PUEBLO, COLORADO, 

Environmental Research and Technology, Inc., 
Fort Collins, CO. Aquatics Div. 

D. F. Keefe, D. R. Nimmo, D. Baldridge, and G. 
lley. 

IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 216-238, 6 
tab, 4 fig, 15 ref. 


Descriptors: *Toxicology, *Toxicity, *Bioassay, 
*Testing procedures, *Water pollution effects, 
*Arkansas River, *Colorado, Pueblo, Benthic 


fauna, Invertebrates, Fish, Diversity, Bluegills, 
Fathead minnows, Daphnia, Chlorine, Field stud- 
ies, Nonpoint pollution sources, Wastewater out- 
fall. 


An on-site bioassay and aquatic ecological survey 
were conducted on the Arkansas River near 
Pueblo, CO. A mobile bioassay trailer was used to 
test the toxicity of sewage treatment plant (STP) 
effluent using Arkansas River water for dilution. 
The aquatic survey was conducted upstream and 
downstream of the STP outfall. Flow-through tests 
were conducted using bluegill sunfish, fathead 
minnow, and a daphnid. The physical components 
included flow, substrate, and qualitative fishery 
habitat description, and the biological components 
included benthic macroinvertebrate densities, di- 
versity calculations, and fish population surveys. 
The results of the bioassay tests generally indicated 
the following: (1) there were distinct differences in 
species sensitivity to the effluent; (2) the required 
dissolved oxygen concentrations in the test tanks 
were difficult to maintain even though the flow- 
through rate was increased to four times that re- 
quired by protocol; (3) the toxicity of the postch- 
lorinated/dechlorinated effluent was less than that 
of the prechlorinated effluent; and (4) no single 
pollutant could be targeted as the toxic fraction; 
however, concentrations of chlorine, cyanide, 
copper, and zinc were at or near LCSO values for 
the test organisms. The results of the river ecologi- 
cal studies indicated: (1) there was a conspicuous 
scarcity of recreationally important sport fish; (2) 
the primary limiting factor for all aquatic orga- 
nisms appeared to be the physical habitat; (3) the 
water quality conditions due to nonpoint sources 
and tributary influences were probably as impor- 
tant as point source industrial and municipal dis- 
charges; (4) irrigation diversions reduced flows; 
and (5) the tributary inflow greatly increased the 
suspended solids. (See also W89-010209) (Author’s 


abstract) 
W89-10224 


BIOCONCENTRATION OF LINDANE AND 
NAPHTHALENE IN BLUEGILLS (LEPOMIS 
MACROCHIRUS), 

North Texas State Univ., Denton. Inst. of Applied 
Sciences. 

For primary bibliographic entry see Field 5B. 
W89-10228 


DO ORGANISMS IN LABORATORY TOXICI- 
TY TESTS RESPOND LIKE ORGANISMS IN 
NATURE, 

Corvallis Environmental Research Lab., OR. 

G. A. Chapman. 

IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 315-327, 1 
tab, 2 fig, 30 ref. 


Descriptors: *Toxicology, *Toxicity, *Bioindica- 
tors, *Water pollution effects, *Bioassay, *Testing 
procedures, Aquatic environment, Aquatic orga- 
nisms, Fish. 


Laboratory toxicity test results predict the re- 
sponses of natural organisms with varying degrees 
of accuracy. The selection of test species and dilu- 
tion water can greatly influence the applicability of 
the data in different situations. Other factors, such 
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as nutrition, acclimation, and genetic selection may 
influence the accuracy of predictions based on 
laboratory data. The relative importance of factors 
influencing the responses of organisms in the labo- 
ratory and in the field depends on whether the 
goal of the laboratory tests is to determine relative 
toxicity, to estimate safe levels, or to predict actual 
effects. When appropriate test parameters are 
chosen, the response of laboratory organisms is a 
reasonable index of the response of naturally oc- 
curring organisms. Laboratory toxicity tests should 
be designed to answer a specific question or ques- 
tions. Confidence limits on the data are narrowest 
when applied to the question for which the study 
was designed, and extrapolation of the data to 
other questions almost certainly necessitates broad- 
ening these confidence limits. (See also W89- 
10209) (Author’s abstract) 

W89-10229 


TRANSLATION OF LABORATORY RESULTS 
TO FIELD CONDITIONS: THE ROLE OF 
AQUATIC CHEMISTRY IN ASSESSING TOX- 
ICITY, 

Texas Tech Univ., Lubbock. Dept. of Civil Engi- 
neering. 

G. F. Lee, and R. A. Jones. 

IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 328-349, 3 
tab, 1 fig, 20 ref. 


Descriptors: *Toxicology, *Toxicity, *Bioassay, 
*Testing procedures, *Water pollution effects, 
*Chemical analysis, *Field tests, *Poudre River, 
*Colorado, Aquatic environment, Trout, Fathead 
minnow, Copper, Zinc, Cadmium, Silver, Ammo- 
nia, Chloramines, Tiered testing, Heavy metals, 
Adsorption, Hazard assessment. 


The aqueous environmental chemistry of a con- 
taminant plays a major role in governing its toxici- 
ty and impact on aquatic organisms in natural 
water systems. Because such chemical reactivity is 
often neglected in laboratory bioassays and be- 
cause the results of many standard bioassays are 
for worst-case conditions, it is generally inappro- 
priate to directly use worst-case laboratory bioas- 
say results for field conditions, especially when 
considering total concentrations of contaminants. 
The chemical reactions generally of greatest con- 
cern in the translation of laboratory results to field 
situations are the formation of metal ion complexes 
and of finely divided precipitates or sorbed species. 
Attention needs to be given to the contaminant 
characteristics and reactivity as well as to certain 
pertinent characteristics of the water at the site of 
concern, especially its turbidity. In a study of the 
Poudre River, Colorado, it was demonstrated that 
surface and groundwater inputs significantly alter 
the acute toxicity of copper to trout and fathead 
minnows, and similar findings were reported for 
zinc, cadmium, silver, ammonia, and chloramines. 
In order to account for the chemical transforma- 
tions that will occur in the field but not in the 
laboratory, a selective sequential (tiered) approach 
is recommended. For evaluating the impact of a 
particular discharge on water quality, each tier 
addresses key aspects of the environmental chemis- 
try-fate of the contaminant or contaminant mixture 
and potentially significant transformation products, 
and the aquatic toxicology of the contaminant and 
transformation products, in light of desired benefi- 
cial uses of the water. (See also W89-10209) 
(White-Reimer-PTT) 

W89-10230 


CHANGES IN THE FISH COMMUNITY OF 
THE WABASH RIVER FOLLOWING POWER 
PLANT START-UP: PROJECTED AND OB- 
SERVED, 

DePauw Univ., Greencastle, IN. Dept. of Zoolo- 


J. R. Gammon. 
IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 350-366, 3 
tab, 2 fig, 53 ref. 





Descriptors: *Water pollution effects, *Thermal 
pollution, *Powerplants, *Thermal stress, *Wabash 
River, “Indiana, Fish, Fish populations, Habitats, 

— effects, Aquatic populations, Pre- 
ictions. 


The changes in an trends of fish in the 
Wabash River resulting from the introduction of 
thermal effluents were examined for a 14-year 
period from the standpoint of whether the ob- 
served changes could have been predicted from 
the results of laboratory determinations of thermal 
tolerance alone. The extent to which the thermal 
regime at the Cayuga electrical generating station 
was changed was difficult to assess directly be- 
cause of annual variation in flow, the amount of 
heat refection, annual differences in weather pat- 
terns, and the relatively large thermal heterogene- 
ity characteristic of the section of river. If only 
laboratory determinations were available, one 
would ee that any species having a preferen- 
dum of 29 C or less would probably disappear 
form the vicinity of the cope after start-up. This 
prediction was accurate except lar- 
gemouth bass and Gums fen . However, data 
on several species were difficult to obtain. It was 
concluded that gross changes in community struc- 
ture could have been predicted but the degree to 
which most species populations and the communi- 
ty as a whole were influenced would require fur- 
ther detailed information about: (1) the chemical 
and physical characteristics of the environment; 
and (2) the attributes of the resident biota in terms 
of behavioral responses, physiological capabilities, 
and life history requirements. (See also W89-10209) 
(White-Reimer-PTT) 

W89-10231 


FIELD COMPARISON OF LABORATORY-DE- 

bl ACUTE AND CHRONIC TOXICITY 
‘A, 

Monsanto Environmental Sciences Center, St. 

Louis, MO. 

W. J. Adams, R. A. Kimerle, B. B. Heidolph, and 

P. R. Michael. 

IN: Aquatic Toxicology and Hazard Assessment: 

Sixth Symposium. American Society for Testing 

= aa Philadelphia. PA. 1983. p 367-385, 8 

tab, 25 ref. 


Descriptors: *Toxicity, *Bioassay, *Testing proce- 
dures, *Water pollution effects, *Field tests, *Toxi- 
cology, Comparison studies, Daphnia, Fathead 
minnows, Phosphate esters, Aquatic environment. 


To provide —_ into the relationship between 
laboratory and field data, parallel acute and chron- 
ic toxicity tests were conducted using Daphnia 
magna and fathead minnows according to accepted 
laboratory methodologies. The test material was a 
commercial phosphate ester product. For the field 
study, pond environments were simulated using 
twelve 3-m diameter tanks. Six ponds contained 
water and 10 cm of sediment, and six pond con- 
tained only water. Five concentrations and a con- 
trol were tested for each series of ponds. Exposure 
concentrations were maintained by frequent meas- 
urements of the test concentrations and spiking of 
the pond. The duration of the field test was two 
months. A good relationship was observed be- 
tween laboratory and field toxicity values for both 
the acute and chronic data. These studies provide 
evidence that current laboratory acute and chronic 
tests with Daphnia magna and fathead minnows 
provide realistic estimates of a chemical’s toxicity 
to the same species in simulated natural environ- 
ments and should provide reasonable estimates of 
toxic effects on populations in natural aquatic eco- 
systems. They also suggest that the ability to pre- 
dict the toxicity of a chemical in the environment 
lies in an understanding of the impact of the envi- 
ronment on the exposure concentration. (See also 
'W89-10209) (Author’s abstract) 
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ROLE AND APPLICATION OF SEMICON- 
TROLLED ECOSYSTEM RESEARCH IN THE 
ASSESSMENT OF ENVIRONMENTAL CON- 
TAMIN 

Columbia National Fisheries Research Lab., MO. 
Ecosystem Research Section. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


T. P. Boyle. 

IN: Aquatic T Toxicology and Hazard 
Sixth jum. American 

and Materials, Philadelphia. PA. 1983. 
tab, 1 fig, 25 ref. 
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dures, *Water pollution effects, oneokee one. *En- 
vironmental effects, Hierarchical assessment, 
Aquatic populations, Hazard assessment. 


The procedures for assessing the toxic effects of 
Peical, being posed of the following f . 
c com: oO fo) four se- 
quential stope: (1) singh acute and chronic 
toxicity tests; (2) tests of ecological oo 
pe ll simple communities in 


———— 
Pp iy irre | 


he Maen mew for pr % pemcgnen Sg 
coupase cael an sensed eaaedamiete ante 
ment of the actual impact of the contaminant on 
natural ecosystems. Experiments involving semi- 
controlled artificial ecosystems in and 
streams are carried out over the course of one or 
two years to identify the magnitude of: (1) the 
primary direct effects of contaminants on the prin- 
cipal elements of the biological community; and (2) 
ae 


qualities that enable ecosystems to resist con- 
taminant stress and recover from it, and to answer 
questions on 2 effect of long-term stress of 
chemicals with herbicidal or insecticidal proper- 
pA de fom W89-10209) (Author’s abstract) 


‘antl Toxicology and Hazard Assessment: 
ymposium. American esting 
Smpenum Aen PA. 1983. p 414-424, 
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Descriptors: *Toxicology, *Bioassay, *Water pol- 

lution effects, *Testing procedures, *Toxicity, 
*Hazard assessment, *Environmental effects, Fi 

tests, Aquatic populations, Species interactions. 


The translation of a es effect 3 the 
growth, behavior, or survival probability of indi- 
paper ewe ne ig tne apaer yn A 
a population involves the interspecies and — 
cies interactions that re, population size. 
result of these interactions may be to reduce or 
exaggerate the ultimate effect of the contaminant- 
induced stress and to cause the importance of the 
contaminant to vary with annual variations in the 
physical and biological environment. The interac- 
tions cause the density-dependent changes in 
—* — and reproduction that are often 
associated with en oe 
characteristics 


pendent responses of population 

confound the measurement of the level 

effects of contaminant stress in the and their 

— on the basis of laboratory observations. 
‘or many, if not most, field situations the evalua- 

tion of population response necessarily a 

the study of other biological eagl ang 

that affect population size. (See WW89-10209) 

(Author’s abstract) 
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EFFECT OF CADMIUM ON LAKE WATER 
BACTERIA AS DETERMINED BY THE LUCIF- 
ERASE ASSAY OF ADENOSINE TRIPHOS- 
Tonate Ud (On ). o- f Microbiology. 
oronto Univ. tario t. of 

P. L. Seyfried, and C. B. L. Hor 

IN: Aquatic Toxicology and Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 425-441, 1 
tab, 8 fig, 24 ref. 
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Effects Of Pollution—Group 5C 


*Cadmium, *Heavy metals, *Bacteria, Entero- 
bacter, Pseudomonas, Chromobacter, ATP, Lucif- 
erase. 


A firefly luciferase assay of bacterial ATP was 

developed to measure the toxic effects of cadmium 

ions on aquatic organisms. Toxicity was monitored 

using intracellular ATP as well as plate counts. 

ee ee ne aaa Re Ree 
Enterobacteriaceae 


grown in a glucose-salts 
medium at pH 6.8. Among the organisms 
cadmium resistance ~ 


sp. A tise in the pil of the 

pre hy a ly oa pag po Aha dp wehen 
toxicity of cadmium. The technique demonstrated 
that naturally occurring lake water bacteria vary in 
their response to cadmium and that certain isolates 
appear to have a high level of resistance to this 
heavy metal. By using a combination of selective 
lysis, incorporation 


lure, it should be possible to utilize intracel- 

lular ATP as a response parameter to assess the 
effects of various heavy metals on a wide range of 
(See also W89-10209) (White-Reimer- 
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EFFICIENT ALGAL BIOASSAY BASED ON 
SHORT-TERM PHOTOSYNTHETIC’ RE- 
SPONSE, 
Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 


Se > Sees B. eee 


IN: Aguatic 5 and Hazard Assessment: 
Sixth Pater age American Society for Testing 
Materials, Philadelphia. PA. 1983. p 445-459, 1 
ro 6 fig, 25 ref. 


A procedure for measuring the effects of toxicants 
Or ee eS 
ividual aromatic compounds and the 
water-soluble fraction of a synthetic oil were used 
as examples of the bioassay technique. The toxicity 
of the water-soluble fraction varied among the 
seven algal species tested, and the responses of 
some species were pH-dependent. With Selenas- 
trum i utum as the test organism, the bioas- 
say results were unaffected by variation in pH 
from 7.0 to 9.0, light intensity from 40 to 200 
microeinsteins/sq m/sec, culture density up to 0.5 
mg <eiumaatagth « pen thee, and equation up to 100 
rpm. The photosynthesis bioassay is simpler and 
faster, uses smaller culture volumes, and requires 
less space than static culture- 
person can conveniently test four materials per 


algal photosynthesis is inhibited at toxicant concen- 
trations similar to those that cause acute effects in 
aquatic animals. A model of a pelagic ecosystem is 
used to demonstrate that even temporary (seven 
day) inhibition of algal photosynthesis can have a 
measurable im: cnether Gage trophic levels, particu- 
larly if the other trophic leve els are also experienc- 
ing toxic effects. (See also W89-10209) (Author’s 


abstract) 
W89-10237 


UPTAKE AND TOXICITY OF ORGANIC COM- 
POUNDS: STUDIES WITH AN AQUATIC MA- 


(Manitoba). Freshwater Inst. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


W. L. Lockhart, B. N. Billeck, B. G. E. de March, 
and D. C. G. Muir. 

IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Seupechens. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 460-468, 2 
tab, 2 fig, 15 ref. 


Descriptors: *Toxicology, *Path of pollutants, 
*Toxicity, *Bioassay, *Testing procedures, *Water 
pollution effects, *Duckweed, *Biological magnifi- 
cation, Herbicides, Terbutryn, Ethalfluralin, Fluri- 
done, Aquatic plants, Plant growth. 


Bioconcentration of ten compounds with a wide 
range of physical properties is described for labora- 
tory cultures of an aquatic macrophyte, common 
duckweed. A regression equation was derived 
giving a good description of the laboratory data, 
and it also gave a reasonable prediction of field 
data for short exposure times. The equation overes- 
timated bioconcentration for exposure times longer 
than about 48 hr because the laboratory cultures 
did not show the rapid drop in exposure concentra- 
tions typical of field experiments. Growth of duck- 
weed cultures was well described as a function of 
time with equations of the form log e number of 
fronds = at + bt(sq) + c, which allowed calcula- 
tion of instantaneous growth rate per frond at any 
time as (a + 2bt). The cultures exposed to a range 
of concentrations of the three herbicides terbutryn, 
ethalfluralin, and fluridone were analyzed for 
growth effects in terms of coefficients a and b, and 
it was found that dose-dependent growth effects 
were present after an exposure of 8 hr or longer. 
The bioconcentration equation was used to predict 
plant residues associated with known exposure 
times and concentrations, and, similarly, growth 
reductions associated with those same concentra- 
tions and times were calculated. This allowed cal- 
culation and plotting of the expected relationship 
between plant residue and growth effect. (See also 
W89-10209) (White-Reimer-PTT) 
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EFFECT OF CHROMIUM ON LARVAL CHIR- 
ONOMIDAE AS DETERMINED BY THE OPTI- 
CAL-FIBER LIGHT-INTERRUPTION _ BIO- 
MONITORING SYSTEM, 

Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

For primary bibliographic entry see Field 7B. 
W89-10239 


INTERLABORATORY COMPARISON OF A 28- 
DAY TOXICITY TEST WITH THE POLY- 
CHAETE NEANTHES ARENACEODENTATA, 
Environmental Protection Agency, Narragansett, 
RI. Environmental Research Lab. 

For primary bibliographic entry see Field 5A. 
W89-10240 


RESOLVING SOME PRACTICAL QUESTIONS 
ABOUT DAPHNIA ACUTE TOXICITY TESTS, 
Monsanto Co., St. Louis, MO. 

For primary bibliographic entry see Field 5A. 
W89-10242 


DEVELOPMENT AND VALIDATION OF AN 
IN SITU FISH PREFERENCE-AVOIDANCE 
TECHNIQUE FOR ENVIRONMENTAL MONI- 
TORING OF PULP MILL EFFLUENTS, 

E.V.S. Consultants Ltd., North Vancouver (British 
Columbia). 

For primary bibliographic entry see Field 5A. 
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TOXICITY OF THE HERBICIDE ENDOTHALL 
TO JUVENILE CHINOOK SALMON (ONCOR- 
HYNCHUS TSHAWYTSCHA), 
— Univ., Seattle. Fisheries Research 
nst. 
V. M. Liguori, H. R. Zakour, M. S. Landolt, and 
S. P. Felton. 
IN: Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. American Society for Testing 
and Materials, Philadelphia. PA. 1983. p 530-544, 2 
tab, 4 fig, 13 ref. 


Descriptors: *Toxicology, *Toxicity, *Water pol- 
lution effects, *Herbicides, *Fish, Chinook salmon, 
Anadromous fish, Endothall, Fish behavior. 


The toxicity of endothall to juvenile chinook 
salmon (Oncorhynchus tshawytscha) and the ef- 
fects of the herbicide on the ability of this anadro- 
mous fish to enter seawater were determined. Two 
14-day flow-through toxicity tests were conducted 
using nominal concentrations of endothall ranging 
from 0 to 105.7 ppm of acid equivalent. Four-day 
toxicity tests were also conducted using the lowest 
concentrations (1.5 and 3.0 ppm) to approximate 
the recommended treatment levels. Upon termina- 
tion of the toxicity tests, the fish that had been 
exposed to a no-effect (no mortalities) concentra- 
tion of the herbicide (< or = oo ppm) were 
utilized in the seawater entry e 14-day 
LCS0 was calculated to be 623 5 ho "The seawater 
entry test proved to be the more sensitive indicator 
of toxicity, as the fish that had been exposed to 
endothall levels as low as 3 ppm for four days died 
when placed in seawater. Survival of the control 
fish and the fish exposed to 1.5 ppm was accepta- 
ble, as was survival of all the fish transferred to 
clean fresh water. Some behavioral and gross ana- 
tomical changes were observed, and histopatholo- 
gical examination revealed hypertrophy of bran- 
chial epithelial cells in the fish exposed to 10 ppm 
or more of endothall. (See also W89-10209) (Au- 
thor’s abstract) 

W89-10244 


SCIENCE ADVISORY BOARD REVIEW OF 
THE WATER QUALITY CRITERIA DOCU- 
MENT FOR DISSOLVED OXYGEN. 
Environmental Protection Agency, Washington, 
DC. Science Advisory d. 

For primary bibliographic entry see Field 5G. 
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ENVIRONMENTAL IMPACTS: COMPUTER 
ANALYSIS (JAN 70-SEP 88). CITATIONS 
FROM THE NTIS BIBLIOGRAPHIC DATA- 
BASE. 

National Technical Information Service, Spring- 
field, VA. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-868856. 
Price codes: NO1 in paper copy, NO1 in microfiche. 
September 1988. 240p. 


Descriptors: *Environmental effects, *Computer 
programs, *Bibliographies, *Data interpretation, 
Simulation analysis, Path of pollutants. 


This bibliography contains citations concerning the 
utilization of computerized methods in the analysis 
of environmental impacts related to a variety of 
human activities. Topics include descriptions and 
evaluations of he simulation programs, site 
analyses, and the employment of computer equip- 
ment in environmental data analyses, and the em- 
ployment of computer equipment in environmental 
data analysis. Plume migration in water and air 
pollution studies, and the analysis of aquatic and 
terrestrial ecosystems are among the applications 
considered. This updated bibliography contains 
395 of which 36 are new entries to the previous 
edition. (Author’s abstract) 

W89-10252 


HEAVY METALS IN DRINKING WATER: 
STANDARDS, SOURCE, AND EFFECTS (JAN 
76-SEP 88). CITATIONS FROM THE ENERGY 
DATA BASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5B. 
W89-10253 


WATER QUALITY CRITERIA FOR HEXA- 
CHLOROETHANE, 

— National Lab., IL. Chemical Technology 

iv. 

K. A. Davidson, P. S. Hovatter, and R. H. Ross. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A196 793. 
Price codes: A06 in paper copy, AO1 in microfiche. 


Final Report No. AD-ORNL-6469, March 1988. 
132p, 16 tab, 156 ref, 2 append. Army Project 
86PP6810. 


Descriptors: *Water pollution effects, *Standards, 
*Hexachloroethane, Toxicity, Saline water, Aquat- 
ic environment, Lethal limits, Aquatic animals, 
Fish. 


The available data regarding the environmental 
fate, aquatic toxicity, and mammalian toxicity of 
hexachloroethane, which is used in military screen- 
ing smokes, were reviewed. EPA guidelines were 
used to generate water quality criteria for the 
protection of aquatic life and its uses and of human 
health. Hexchloroethane is thermodynamically 
stable when released into the atmosphere, with the 
main sinks being the stratosphere and the oceans. 
Hexachloroethane does not persist in surface water 
and groundwater; however, the residence time in 
groundwater (330 days) is substantially longer than 
in surface water. Hexachloroethane is slightly 
more toxic to freshwater fish than to freshwater 
invertebrates. Based on acute data for 14 freshwa- 
ter species, a freshwater Final Acute Value of 
0.8479 mg/L is calculated, resulting in a tentative 
Criterion Maximum Concentration (CMC) of 0.42 
mg/L for hexachloroethane. In general, saltwater 
species appear to be more sensitive to hexachloro- 
ethane than freshwater species. (Lantz-PTT) 
W89-10258 


FATE AND EFFECTS OF POLLUTANTS ON 
AQUATIC ORGANISMS AND ECOSYSTEMS. 
Environmental Research Lab., Athens, GA. 

For primary bibliographic entry see Field 5B. 
W89-10262 


AMMONIA DISTRIBUTION IN AND EXCRE- 
TION BY FISHES, 

British Columbia Univ., Vancouver. Dept. of Zo- 
ology. 

For primary bibliographic entry see Field 2H. 
W89-10267 


EFFECT OF AMMONIUM IONS ON MINER- 
AL EXCHANGE IN FRESHWATER FISH AND 
CRUSTACEANS, 

Akademiya Nauk SSSR, Borok. Inst. Biologii 
Vnutrennykh Vod. 

G. A. Vinogradov. 

IN: Fate and Effects of Pollutants on Aquatic 
Organisms and Ecosystems. Proceedings of USA- 
USSR Symposium, Athens, Georgia, October 19- 
21, 1987. Report No. EPA/600/9-88/001, May 
1988. p 58-69, 7 fig, 1 tab, 25 ref. 


Descriptors: *Metabolism, *Ammonium, *Miner- 
als, *Water pollution effects, *Crustaceans, *Fish 
physiology, Protein, Hydrogen ion concentration, 
Sublethal effects, Sodium, Gills, Calcium, Ammo- 
nia, Ion exchange, Fish. 


Ammonia, the end product of protein metabolism 
has a toxic effect when it accumulates in fish. The 
percentage dissociation of free ammonia from am- 
monium salts in aqueous solutions is substantially 
dependent on the pH and temperature of the 
water. When the solution pH increases, the equilib- 
rium shifts toward the formation of free ammonia 
(NH3). In the range of pH acceptable to aquatic 
animals, a one-unit increase in pH raises the NH3 
concentration ten-fold. Temperature increases also 
promote the formation of NH3, but to a lesser 
degree. This study showed that ammonium ions 
(NH4(+)) inhibit the uptake of calcium in fish. 
This effect manifests itself when the concentration 
is only 4.5 to 18.0 mg/L NH4(+). The results 
obtained and analysis of literature data regarding 
the effect of sublethal ammonium concentrations 
lead to the conclusion that the chronic toxicity of 
ammonium contamination and the negative influ- 
ence of sublethal values of the total ammonium 
content of water are apparently determined not 
only by the NH3 species but also by NH4(+). In 
stenohaline freshwater fish, sodium uptake is pri- 
marily associated with the excretion of H(+), and 
the removal of ammonium ions from the organism 
may take place as a result of exchange for Ca(2+). 





A diagram supplementing the concept of ion ex- 
change processes in the gills of freshwater fish and 
crustaceans is included. (See also W89-10262) 


(Lantz-PTT) 
W89-10268 


VARIOUS RESISTANCE MECHANISMS OF 
CARP (CYPRINUS CAPRIO L.) AND PERCH 
(PERCA FLUVIATILIS L.) TO DDVF ORGANO- 
PHOSPHORUS COMPOUNDS, 

Akademiya Nauk SSSR, Borok. Inst. Biologii 
Vnutrennykh Vod. 

G. M. Chuyko. 

IN: Fate and Effects of Pollutants on Aquatic 
Organisms and Ecosystems. Proceedings of USA- 
USSR Symposium, Athens, Georgia, October 19- 
21, 1987. Report No. EPA/600/9-88/001, May 
1988. p 78-89, 2 fig, 6 tab, 30 ref. 


Descriptors: | *Organophosphorus poe 
*Water pollution effects, *Carp, *Fish physiology, 
*Perch, Fate of pollutants, Bioaccumulation, 
Lethal limit, Mortality, Toxins, Median tolerance, 
Limit, Blood, Acaricides, Insecticides, Toxicology. 


An increase in world-wide farming production im- 
plies a greater reliance on pesticides, among which 
insecticides and acaracides play a major role. The 
principal volume of these falls in the organophos- 
phorus category that, in comparison to other types 
of chemical substances has a broader selectivity 
range for animals. Fish have varying degrees of 
resistance to organophosphorus. Two types of 
fresh water fish were utilized in the experiments, 
each with varying degrees of resistance to organo- 
phosphorus compounds--the carp, Cyprinus carpio 
L. (family Cyprinidae) and the perch, Perca fluvia- 
tis L. (family Percidae). Toxicological experiments 
conducted in this study established that the carp is 
significantly superior to the perch in its resistance 
to dichlorophosphorus (DDVF). The lethal con- 
centration values (LK sub 50) were 21.9 mg/L for 
carp, and 0.59 mg/L for perch. The carp is also 
more resistant than the perch when the toxin is 
injected intra-abdominally. Lethal dosage (LD sub 
50) values are 292.0 mg/kg for and 30.4 mg/ 
kg for perch. One of the reasons for the varying 
resistance to DDVF between and perch, is 
the unequal rate of penetration of the toxin into the 
blood of the fish. This rate is four to five times 
higher for the perch than for the carp. The estab- 
lished pattern is maintained for the lethal range 
(LK sub 50 for 48 hours) of concentrations, 5 to 
21.9 mg/L. (See also W89-10262) (Lantz-PTT) 
W89-10270 


RELATION OF TRACE METAL BODY BUR- 
DENS AND GILL DAMAGE IN FISH TO SUR- 
FACE WATER aaa FROM AT- 
MOSPHERIC DEPOSITIO: 

Maine Univ. at Orono. Dept. e Zoology. 

T. A. Haines, C. H. Jagoe, F. J. Dwyer, and D. R. 
Buckler. 

IN: Fate and Effects of Pollutants on Aquatic 
Organisms and Ecosystems. Proceedings of USA- 
USSR Symposium, Athens, Georgia, October 19- 
21, 1987. Report No. EPA/600/9-88/001, May 
1988. p 90-104, 4 fig, 4 tab, 33 ref. 


Descriptors: *Fish, *Acidic water, *Water pollu- 
tion effects, *Air pollution effects, *Path of pollut- 
ants, *Trace metals, *Gills, *Bioaccumulation, 
*Acid rain, Trout, Air pollution, Hydrogen ion 
concentration, Selenium, Aluminum, Copper, Mer- 
cury, Manganese, Fish, Acidification, Lakes, Spe- 
cific conductivity, Regression analysis. 


The effect of acidity-related variables on body 
burdens in brook trout was determined. Also inves- 
tigated were the effects of aluminum on gill struc- 
ture of Atlantic salmon under laboratory condi- 
tions to determine whether a link exists between 
the form and concentration of aluminum and 
damage to gill structures involved in ion regula- 
tion. Six lakes were selected in Maine and New 
Hampshire along a southwest to northeast deposi- 
tion pH gradient. The lakes were similar in size 
and elevation, and in having low specific conduct- 
ance, but differed in acidity. The lakes ranged from 
5.0 to 6.6 in pH and from -9 to 45 microequiva- 
lents/L (ueq/L) in alkalinity. The major cation 
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was calcium and the major anion was sulfate, in 
contrast to many remote lakes where the major 
anion is bicarbonate. The most likely source of the 
sulfate is atmospheric deposition, which annually 
ranges from 15 to 22 kg/ha in these watersheds. 
Concentrations of aluminum, copper, mercury, 
manganese, and selenium varied significantly 
among fish populations. Stepwise multiple regres- 
ee ee et en ee 
chemical factors indicated that chemical factors 
accounted for significant portions of the variance 
in metal concentrations in fish. The metals accu- 
mulated by fish that were affected by lake acidity 
were mercury and manganese. Accumulation of 
mercury in brook trout increased at lower pH, and 
lake pH accounted for 71% of the variation in fish 
mercury concentration among lakes. The addition 
of specific conductance (a measure of ionic 
strength) to the regression increased to 83% of the 
proportion of variance accounted for. For manga- 
nese, the most important variables were manganese 
in lake water, which accounted for 74% of the 
variance in manganese in fish, and pH, which 
increased the variance explained to 89%. (See also 
W89-10262) (Lantz-PTT) 

W89-10271 


COMMUNITY RESPONSE OF AQUATIC OR- 
GANISMS TO PESTICIDE STRESS, 

Wisconsin Univ.-Superior. Center for Lake Superi- 
or Environmental Studies. 

S. J. Lozano. 

IN: Fate and Effects of Pollutants on Aquatic 
Organisms and Ecosystems. gs of USA- 
USSR Symposium, Athens, Georgia, October 19- 
21, 1987. Report No. EPA/600/9-88/001, May 
1988. p 122-132, 4 fig, 2 tab, 11 ref. 


Descriptors: *Water pollution effects, *Pesticides, 
*Zooplankton, Statistical analysis, encom gg 
Chemical analysis, Cladophora, Copepods, Dis- 
criminant analysis, Water chemistry, Population 
dynamics, Conductivity, Hydrogen concentration, 
Water temperature, Dissolved oxygen, Species 
composition. 


The water chemistry parameters of conductivity, 
pH, alkalinity, color, turbidity, dissolved organic 
carbon (DOC), dissolved nitrate, and dissolved 
phosphate were monitored weekly in 12 (Sm x 
10m) enclosures constructed on the north side of a 
2-ha pond that has a diverse community of aquatic 
plants and animals, to reveal any dose-response 
relationship between pesticide application and the 
environmental chemistry of the enclosures. In ad- 
dition, enclosures were monitored continuously for 
conductivity, pH, temperature, and dissolved 
oxygen (DO). Chlorpyrifos emulsifiable concen- 
trate (22.4% active ingredient) was applied on 
June 16 at 10 am. A single application was made to 
each of the 10 treatment enclosures. Enclosure 
applications were spaced 15 minutes apart and the 
order of application was from low to high concen- 
tration. A composite water sample was collected 
from each enclosure at pre-determined times. Each 
enclosure was divided by volume into four equal 
quadrants. Samples from each treatment enclosure 
were collected at 1 day pre-treatment and at 1, 2, 
4, 8 and 12 hours and 1, 2, 4, 8, 32, 64, and 128 days 
after treatment. Analysis of pre-treatment samples 
revealed that the microinvertebrate community in 
early June was dominated by cladocerans and co- 

. The microinvertebrate community was re- 
duced at all three treatment levels, with 30 of 35 
taxa declining when compared to reference popu- 
lations. it analysis was used to define 
those zooplankton species Y chat contributed to the 
differences between treatment levels in zooplank- 
ton communities. All discriminant functions 
were significant, although the first two functions 
explained 93% of the total variation. The first 
discriminant function separates treated enclosures 
from the control zooplankton communities, while 
the second discriminant function separates the 
three treatment groups (low to high). There ap- 
peared to be no pattern to the order that a zoo- 
plankton taxa was selected for entering the dis- 
criminant analysis. (See also W89-10262) (Lantz- 


W89-10273 


Effects Of Pollution—Group 5C 


ASSESSMENT OF RISKS OF TOXIC POLLUT- 
ANTS TO AQUATIC ORGANISMS AND ECO- 
IG A SEQUENTIAL MODEL- 


= Univ., Indianapolis, IN. Holcomb Research 


R. A. Park, J. J. Anderson, G. L. Swartzman, R. 
Morison, and J. M. Emlen 

IN: Fate and Effects of Pollutants on Aquatic 
Organisms and Ecosystems. Proceedings of USA- 
USSR Symposium, yr mon Georgia, October 19- 
21, 1987. r pop pee May 
1988. p 153-165, 10 fig, 30 ref. Fish and Wildlife 
Service Contract 14-1 -87-954 and EPA Con- 
tract 7B1037NAEX. 


Descriptors: *Risk assessment, *Aquatic life, 
*Model studies, *Water pollution effects, *Model 
studies, Sequential modeling, — effects, 
Simulation analysis, Graphical analysis. 


S uential modeling strategy has been developed 

ich increasingly complex fate and effects 
simulation models of aquatic ecosystems are used 
to assess the environmental risks of a chemical. 
The strategy is based on the assumption that the 
more complex models better represent the natural 
buffering of biotic systems against deleterious 
chemicals, thereby decreasing the uncertainty in 
the analysis. A graphical representation of uncer- 
tainty is used to convey the results of the analyses 
to decision makers, indicating that, at a particular 
stage in the sequence, a chemical may be accepted 
for licensing, rejected, or subjected to the next 
stage of analysis. (See also W89-10262) (Lantz- 


W89-10275 


REMOTE MONITORING OF ECOLOGICAL 
CONDITION OF AQUATIC ECOSYSTEMS, 
Hydrochemical Inst., Goskomhydromet, USSR. 
For primary bibliographic entry see Field 7B. 
W89-10276 


FATE OF AN ARTIFICIAL POND RECEIVING 
RECLAIMED 


DRAINAGE FROM A COAL 
REFUSE AND SLURRY AREA, 

Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

For primary bibliographic entry see Field 4C. 
W89-10277 


TRADE OFF BETWEEN THE COMPLEXITY, 
INPUT DATA AND SCALE OF APPLICATION 
OF THE RAINS-LAKE MODEL: A STATISTI- 
CAL ANALYSIS, 

International Inst. for Applied Systems Analysis, 
Laxenburg (Austria). 

For primary bibliographic entry see Field 7B. 
W89-10288 


CHEMICAL INTERACTIONS 
CHLOROHYDROCARBON 
FOUND IN WASTEWATER EFFLUENTS, 
Health Effects Research Lab., Cincinnati, OH. 
Toxicology and Microbiology Div. 

For primary bibliographic entry see Field 5B. 
W89-10289 


AMONG 


NATURAL OIL SEEPS IN THE ALASKAN 
MARINE ENVIRONMENT, 

National Ocean Service, Anchorage, AK. Ocean 
Assessments Div. 

For primary bibliographic entry see Field 5B. 
W89-10309 


STABILITY _ uae OF MUTAGENIC 
ACTIVITY WASTEWATER AND 

SLUDGE IN AGRICULTURAL SOILS, 

Texas Agricultural Experiment Station, College 

Station. 

K. W. Brown, and K. C. Donnelly. 

Available from the National Technical Information 

Service, Springfield, VA 22161, as PB88-237243. 

Price codes: A10 in paper copy, AO1 in microfiche. 

Report No. EPA/600/1-88/002, July 1988. 195p, 
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45 fig, 22 tab, 93 ref. EPA Contract CR-812037. 


Descriptors: *Path of pollutants, *Sludge, *Muta- 
enesis, *Wastewater disposal, Water pollution ef- 
ects, Wastewater, Bacteria, Bioassay, Microbiolo- 
i studies, Toxicity, Wastewater irrigation, 

id application, Soil amendments. 


The mutagenic potential of 49 separate fractions 
extracted from 17 samples of municipal sewage 
sludge was determined using the Salmonella/mi- 
crosome assay. None of the fractions extracted 
from four of the sludges induced a positive re- 
sponse in the bioassay. Twenty-six fractions failed 
to induce a doubling of revertant colonies at two 
consecutive dose levels, while seventeen fractions 
induced a moderate mutagenic response (35 to 100 
net revertants 10/mg), and six induced a relatively 
high mutagenic response (> 100 net revertants/10 
mg). The maximum specific activity was 187 net 
revertants/10 mg induced by the methanol frac- 
tions, while the maximum weighted activity was 
1197 revertants/gm of sludge induced by the com- 
bined fraction of a sludge. These results indicate 
that municipal sludges may contain a persistent 
mutagenic residue. In addition, leaching of muta- 
gens may be a serious problem in coarse textured 
soils, or in areas which receive high amounts of 
rainfall. Uptake of mutagens into plants does not 
appear to be a significant problem for the sludges, 
soils, plants, and application rates employed, as 
none of the extracts of plants grown on sludge 
amended soil induced a positive response. (Lantz- 


PTT) 
W89-10312 


U.S. GEOLOGICAL SURVEY PROGRAM ON 
TOXIC WASTE--GROUND-WATER CONTAMI- 
NATION: PROCEEDINGS OF THE THIRD 
TECHNICAL MEETING, PENSACOLA, FLORI- 
DA, MARCH 23-27, 1987. 

For primary bibliographic entry see Field 5B. 
W89-10313 


EFFECTS OF CREOSOTE PRODUCTS ON 
THE po ne GEOCHEMISTRY OF UNSTA- 
INSTITUENTS IN A SURFICIAL AQUI- 


rz, : 
Geological Survey, Reston, VA. 


I. M. Cozzarelli, 
Hopple. 

IN: U.S. Geological Survey Program on Toxic 
Waste--Ground-Water Contamination: Proceed- 
ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and Open File Report Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p A-15-A-16. 


M. J. Baedecker, and J. A. 


Descriptors: *Water pollution effects, *Florida, 

*Groundwater pollution, *Industrial wastes, *Bio- 

degradation, *Fate of pollutants, *Path of pollut- 

ants, Organic carbon, Creosote, Wood-preserving 

—_ Nitrogen, Hydrogen sulfide, Microbial deg- 
tion. 


A detailed study of the geochemistry of a surficial 
groundwater system, downgradient of creosote 
waste disposal ponds in Pensacola, Florida, was 
undertaken to examine the effects of organic con- 
taminants on the groundwater chemistry of a 
quartz-rich sand-and-gravel aquifer. Groundwater 
flows south and discharges into Pensacola Bay 500 
m from the disposal ponds. Water immediately 
downgradient of the ponds, at 4-6 m below land 
surface, has high dissolved organic carbon (DOC) 
concentrations (230 mg/L). Organic compounds 
that are components of creosote (polyaromatic hy- 
drocarbons, phenols, and nitrogen heterocyclics) 
constitute 67% of the DOC in water close to the 
source. At 350 m downgradient from the source, 
creosote compounds are absent and a large part of 
the DOC is from uncharacterized degradation 
products. Although the creosote compounds are 
present 4-6 m below the land surface, the effects of 
the contamination on the chemistry of the aquifer 
extend up toward the water table (1.5 m below 
sand surface). Along the southwest transect, near 
the source, O2 is depleted and NO3(-) is reduced 1 
m below the water table. Sulfate concentrations 
show a maximum (19 mg/L) at 3 m below land 
surface and then decrease sharply with depth to 0.4 


mg/L at 6 m. Over the same depth range, the 
concentration of H2S increases to 4 mg/L as a 
result of microbial reduction of SO4(2-). At an- 
other location, downgradient of the ponds (150 m 
south), groundwater is anoxic at the water table 
and has high concentrations of DOC, H2S, and 
CH4. These conditions may have resulted from 
overtopping of the ponds. Most organic contami- 
nants associated with creosote are attenuated or 
completely degraded in the shallow plume 270 m 
downgradient from the source. However, products 
from the degradation of these compounds alter the 
aqueous geochemistry of the aquifer over a larger 
area in both vertical and horizontal directions. The 
extent to which these alterations occur depends on 
the absence or presence of clay in the aquifer, rates 
of biodegradation of contaminants, and mixing of 
the groundwater. (See also W89-10313) (Roches- 


ter-PTT) 
W89-10317 


LONG-RANGE RESEARCH AGENDA FOR 
THE PERIOD 1989-1993. 

Environmental Protection Agency, Washington, 
DC. Office of Research and Development. 


For —_ bibliographic entry see Field 5G. 
W89-10363 


EFFECTS OF ACIDIC DEPOSITION ON 
AQUATIC RESOURCES IN CANADA: AN 
ANALYSIS OF PAST, PRESENT, AND 
FUTURE EFFECTS 


Oak Ridge National Lab., TN. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-009002. 
Price codes: A06 in paper copy, AO1 in microfiche. 
Report No. ORNL/TM--10405, March 1988. 145p. 
Edited by R. B. Cook. EPA Interagency Agree- 
ment DW89932343-01-0. 


Descriptors: *Water pollution effects, *Canada, 
*Acid rain effects, *Acidification, Model studies, 
Distribution patterns, Sulfates, Air pollution, Fish 
populations, Species diversity, Water pollution 
prevention. 


The impacts of acidic deposition on aquatic re- 
sources in eastern Canada were assessed using the 
following five topics: (1) the size, location, and 
current chemical condition of aquatic resources in 
eastern Canada that are thought to be vulnerable to 
acidic deposition; (2) the extent and magnitude of 
chemical changes in surface waters of eastern 
Canada attributable to acidic deposition; (3) exist- 
ing evidence to support the hypothesis that biolog- 
ical changes in surface waters in Canada have 
resulted from chemical changes; (4) the number of 
systems in eastern Canada that will become acidic, 
the levels of acidic deposition, and within what 
length of time; and (5) the rate at which lake 
chemistry and biology improve when deposition is 
reduced. In eastern Canada, about half of the more 
than 700,000 lakes have acid-neutralizing capacity 
(ANC) < 50 microequivalents/L (ueq/L). Be- 
tween 12,000 and 14,000 lakes or 1.7% to 2.0% of 
the total are estimated to have a pH < 5.0. Com- 
parison of sulfate deposition and lake water sulfate 
concentrations in Canada reveals that nearly all of 
the sulfate in lakes can be ascribed to atmospheric 
deposition. The regional patterns of ion ratios cor- 
respond closely to patterns of atmospheric sulfur 
deposition, indicating that SO4(2,) replaced ANC 
in areas receiving high levels of acidic deposition 
(wet deposition > 20 kg SO4(2-)/ha/yr). Model 
results show that substantial decreases in the extent 
of acidification are possible with reduced deposi- 
tion. For example, model simulations suggest that 
changing the atmospheric loading from 27 to 18 kg 
SO4(2-)/ha/yr would decrease the number of 
acidic lakes in eastern Canada (pH < 5) by 41% to 
51% (3,000 to 16,000 lakes). The loading value of 
18 kg SO4(2-)/ha/yr is far below values currently 
measured in much of eastern Canada and would 
require additional control measures to attain. 
Models of fisheries damage in Ontario suggest that, 
at steady state, 1980 levels of deposition will de- 
crease species richness, probability of presence, 
and production of fisheries by 4.3%, 5.7-8.9%, and 
2.3%, respectively. Emission controls in Canada 
would bring about recovery of 35% of the lost 
species richness, roughly one-third of the ‘lost’ 
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probability of presence, and 20% of the lost pro- 
duction. (See W89-10378 thru W89-10382) (Lantz- 


PTT) 
W89-10377 


BIOLOGICAL RELEVANCE OF OBSERVED 
CHANGES IN CHEMISTRY RESULTING 
FROM ACIDIC DEPOSITION, 

J. W. Elwood. 

IN: The Effects of Acidic Deposition on Aquatic 
Resources in Canada: An Analysis of Past, Present, 
and Future Effects. Report No. ORNL/TM-- 
10405, March 1988. p 46-67, 6 fig. 


Descriptors: *Water pollution sources, *Water pol- 
lution effects, *Ecological effects, *Acid rain ef- 
fects, *Canada, Hydrogen ion concentration, Bio- 
assay, Acidification, Phytoplankton, Zooplankton, 
Macroinvertebrates, Fish, Snowmelt, Species di- 
versity. 


Historical records of species richness and relative 
abundance of fish in streams and rivers in eastern 
Canada show a decline in the number of species 
and a reduction in the relative abundance of select- 
ed species as pH declines below pH 6. Results of 
laboratory bioassays, in situ bioassays, and field 
surveys tend to corroborate that acidification may 
have contributed to the decline in species richness 
and relative abundance of fish in these systems. 
Results of synoptic surveys of lakes and streams in 
eastern Canada show a trend of decreasing rich- 
ness of phytoplankton, zooplankton, benthic ma- 
croinvertebrate, and fish species as pH decreases. 
The relative abundance of fish also declines as pH 
decreases below 6. These results implicate acidifi- 
cation as a cause of lower species richness and 
relative abundance. Laboratory bioassays and in 
situ bioassays tend to support the conclusion that 
acidification can cause these changes. Adverse bio- 
logical effects of episodes (snowmelt, stormflows) 
on aquatic communities and organisms in eastern 
are virtually undocumented. There are, 
however, well-documented depressions in pH and 
ANC in lakes and streams in eastern 
during snowmelt. Laboratory bioassays and in situ 
bioassays of acid-sensitive fish and aquatic inverte- 
brates, clearly indicate the potential for adverse 
biological effects on aquatic species and communi- 
ties during such episodes. (See also W89-10377) 
(Lantz- 
W89-10380 


PREDICTION OF FUTURE 
MOSPHERIC DEPOSITION 
WATER CHEMISTRY AND BIOTA, 
Environmental and Social Systems Analysts Ltd., 
Toronto (Ontario). 

D. R. Marmorek. 

IN: The Effects of Acidic Deposition on Aquatic 
Resources in : An Analysis of Past, Present, 
and Future Effects. Report No. ORNL/TM-- 
10405, March 1988. p 68-90, 3 fig, 4 tab. 


OF AT- 


Descriptors: *Water pollution effects, *Surface 
water, *Water pollution sources, *Water pollution 
prevention, *Acid rain effects, *Canada, *Lakes, 
Hydrogen ion concentration, Acidification, Sul- 
fates, Fisheries, Prediction, Air pollution control, 
Species diversity. 


Regional empirical models have been used to esti- 
mate the expected changes in surface water chem- 
istry in the lakes of eastern Canada that would 
result from current (1980) levels of acidic deposi- 
tion and also that would result from alternative 
deposition scenarios. Model results show that sub- 
stantial damage could occur under current (1980) 
levels of deposition. Once the lakes reach steady- 
state with the 1980 levels of deposition, 10,000 to 
36,000 lakes are predicted to have a pH < 5, using 
the two sets of parameter combinations, or 10,000 
to 60,000 lakes using four sets of parameter combi- 
nations. More than twice this number of lakes are 
predicted to reach a pH of 5.5. Increases or reduc- 
tions in deposition cause disproportionately large 
changes in the predicted number of acidic lakes. 
This model behavior arises because a large propor- 
tion (about half) of the lakes in eastern Canada 
have an acid neutrality capacity (ANC) of < 50 





microequivalents/L (ueg/L) and, because of the 
nature of the relationship between ANC and pH 
small changes in the level of deposition can make a 
substantial difference in the number of lakes with 
predicted pH < 5. Similarly, nonlinear reductions 
in predicted damage are evident as a simulated 
target loading is lowered. Overall, the various 
scenarios indicate that neither a 30% reduction in 
deposition everywhere nor a limitation of 20 kg 
SO4(2-)/ha/yr (current control objectives in 
Canada) would reduce the worst-case results 
below the existing level of acidification, although 
some improvement would occur. A 40% reduction 
or a 12 kg SO4(2-)/ha/yr limitation would reduce 
the worst-case results. Estimates of damage to fish- 
eries are preliminary and available only for Ontar- 
io. These models suggest that at steady state, 1980 
levels of acidic deposition have decreased the spe- 
cies richness, probability of presence, and produc- 
tion of Ontario fisheries by 4.3%, 5.77 to 8.9%, and 
2.3%, respectively. Emission controls in Canada 
would bring about the recovery of about 35% of 
the lost species richness, roughly a third of the 
‘lost’ probability of presence, and 20% of the lost 
age (See also W89-10377) (Lantz-PTT) 
'W89-10381 


RECOVERY OF AQUATIC SYSTEMS FROM 
ACIDIFICATION, 

Environmental and Social Systems Analysts Ltd., 
Vancouver (British Columbia). 

For primary bibliographic entry see Field 5G. 
W89-10382 


RISK ASSESSMENT FOR DIOXIN CONTAMI- 
NATION AT MIDLAND, MICHIGAN. 
(SECOND EDITION). 

Environmental Protection Agency, Chicago, IL. 
Region V. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-249818. 
Price codes: A10 in paper copy, AO1 in microfiche. 
Report No. EPA-905/4-88-005, April 1988. 104p, 
177 fig, 41 tab, 186 ref, 5 append. EPA Contract 
68-01-7250. 


Descriptors: *Toxicity, *Water pollution effects, 
*Risk assessment,xins, Midland, Michigan, Organic 
compounds, Public health, Toxicity, Environmen- 
tal effects, Soil contamination, Tittabawassee 
River, Fish, Carcinogens. 


Results are presented from a comprehensive, multi- 
media, human health risk assessment of the con- 
tamination in the Midland, Michigan, area from 
2,3,7,8-tetrachlorodibenzo-p-dioxin, or TCDD, and 
related compounds (‘dioxin’), resulting primarily 
from past relaeases from the Dow Chemical Com- 
pany’s Michigan Division plant. The risk assess- 
ment follows EPA’s published guidelines for car- 
cinogen risk assessment and exposure assessment. 
The history of dioxin contamination at the site and 
the risk assessment methodology used are summa- 
rized. In a hazard identification and dose 
assessment section, the available data on adverse 
health effects--including cancer, reproductive and 
teratogenic effects, and other toxic effects--associ- 
ated with dioxin along with the dose level thought 
to trigger each effect are reviewed. The available 
environmental monitoring data for the Midland 
area are presented and estimated human intakes of 
dioxin are derived for a number of scenarios based 
upon exposure of the local population to ambient 
air, drinking water, soil, and fish. A risk character- 
ization section combines the dose response and 
exposure information to determine estimated prob- 
abilities of adverse health effects for the scenarios 
considered. The highest estimated risks were found 
to result from exposure to contaminated fish from 
the Tittabawassee River, indication that consum 
tion of even moderate amounts of game fish could 
increase risks to levels of potential concern. (Au- 
thor’s abstract) 
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HEALTH AND ENVIRONMENTAL EFFECTS 
PROFILE FOR MALEIC ANHYDRIDE. 

Environmental Protection Agency, Cincinnati, 
OH. Environmental Criteria and Assessment 
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Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-251244. 
Price codes: A04 in paper copy, A01 in microfiche. 
Report No. EPA/600/X-86/ 196, a 1986. 55p, 5 
tab, 84 ref. EPA contract 68-03-3228 


Descriptors: *Fate of pollutants, *Toxicity, 
*Public health, *Watei pollution effects, *Environ- 
mental effects, *Maleic anhydride, Hydrolysis, 
Chemical . Bi ion. Bi ‘ 


reactions, hemical 
oxygen demand, Wastewater treatment, Fish, 
Daphnia. 


Maleic anhydride is a chemically reactive com- 
pound produced in the United States in large com- 
mercial quantities. Maleic anhydride is expected to 
be a short-lived chemical in the ambient environ- 
ment because of its chemical reactivity. In water, 
hydrolysis is the dominant fate process; maleic 
anhydride hydrolyzes rapidly to maleic acid with a 
half-life of 3.3 minutes at 0 C and a half-life of 38 
seconds at 18.55 C. Solutions of maleic anhydride 
are susceptible to significant biodegradation in var- 
ious BOD and activated sludge tests; however, 
these tests may actually be measuring the biodegra- 
dation of maleic acid formed by hydrolysis. Maleic 
acid/maleic anhydride are normally easily biode- 
gradable by biological sewage treatment. A lack of 
monitoring data for maleic anhydride in the ambi- 
ent aquatic or atmospheric environments is consist- 

ent with its rapid degradation. The limited data 
available indicate that maleic anhydride is acutely 
toxic to fish and aquatic invertebrates at > or = 
56 mg/L. LCSO values for fish range from 75 to 
240 m and the ECSO for immobilization of 
Daphnia magna is 88 mg/L. No toxic effects were 
reported for any species at concentrations < 50 
mg/L. Data on the chronic toxicity or accumula- 
tion of maleic anhydride in aquatic organisms 
could not be located in the literature. (Lantz-PTT) 
W89-10390 


HEAL AND ENVIRONMENTAL EFFECTS 
PROFILE FOR 2,4-TOLUENEDIAMINE. 

Environmental Protection Agency, Cincinnati, 
OH. Environmental Criteria and Assessment 


Office. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-251178. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. EPA/600/X-86/144, May 1986. 9p, 1 
fig, 31 tab, append. EPA contract 68-03-3228. 


Descriptors: *Water pollution effects, *Toluene- 
diamine, *Public health, *Fate of ——_ ~ es 
vironmental effects, *Toxicity, Standards, Leac 

ing, Groundwater pollution, Carcinogens, soa 
centration. 


The profile for 2,4-toluenediamine was 
support listings of hazardous constituents of a por 
range of waste streams under Section 3001 of the 
Resource Conservation and Recovery Act 
(RCRA), and to provide health-related limits for 
emergency actions under Section 101 of the Com- 
prehensive Environmental Response, Compensa- 
tion and Liability Act (CERCLA). Both i 
ined from EPA pro- 
pertained 


literature and information 

gram office files were evaluated as they 

to potential human health, aquatic life and environ- 
mental effects of hazardous waste constituents. 
Aqueous photooxidation and aerobic biodegrada- 
tion are expected to be the major factors in the 
environmental fate of 2,4-toiuenediamine; it is not 
expected to bind tightly to soil and should leach to 
groundwater. The amount of 2,4-toluenediamine 
released to water as a result of its juction in 
1977 was estimated to be 13.6 Ib. Data 
regarding the aquatic toxicity of 2,¢-tolvenedia 
mine are limited. The bioconcentration factor on 
the unspecified isomer of toluenediamine was 
diamine, which has an EPA carcinogeneicity clas- 


perpgeer be age laced in Potency Group 3 and 
has a medium pos vos under CERCLA. (Lantz- 


PTT) 
W89-10398 


RECONNAISSANCE INVESTIGATION OF 
WATER QUALITY, BOTTOM SED! 
AND BIOTA ASSOCIATED WITH IRRIGA- 


TION DRAINAGE IN THE 
BED 


a. _— Sacramento, CA. Water Re- 
sources Di 


For ain bibliographic entry see Field 5B. 
W89-10426 


PRELIMINARY ASSESSMENT OF SOURCES, 
DISTRIBUTION AND MOBILITY OF SELENI- 
UM IN THE SAN JOAQUIN VALLEY, 

pence ss Sacramento, CA. Water Re- 
sources Di 

For ania bibliographic entry see Field 5B. 
W89-10473 


INVESTIGATION OF 
IM SED 


NATIONAL WILDLIFE REFUGE, TEXAS, 1986- 


87, 

Massachusetts Inst. of Tech., Cambridge. Micro- 
systems Technology Labs. 

F. C. Wells, G. A. Jackson, and W. J. Rogers. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $14.75, microfiche $6.25. USGS Water-Re- 
sources Investigations Report 87-4277, 1988. 89p, 9 
fig, 25 tab, 27 ref. 


Descriptors: *Water quality, *Water pollution 
sources, *Path of pollutants, *Irrigation effects, 
*Return flow, *Texas, Water quality criteria, 
Bottom sediments, Trace elements, Pesticides. 


In 1986, the Department of the Interior conducted 
reconnaissance investigations in the areas of the 
western conterminous U.S. to determine whether 
pony sneer a ty een yet aed ag 
to cause significant harmful effects on human 
health, fish, wildlife, or may adversely affect the 
suitability of water for beneficial uses. Data col- 
lected in the lower Rio Grande valley and Laguna 
Atascosa National Wildlife Refuge indicate that 
———- dissolved concentrations of arsenic, cad- 

jum, mercury, chromium, selenium, and zinc ex- 
pe the 75th-percentile baseline values devel- 
oped for the study. Dissolved concentrations of 
cadmium, copper, chromium, mercury, and nickel 
exceeded acute and/or chronic criteria established 
by the U.S. Environmental Protection Agency for 
freshwater and/or saltwater aquatic life. Minor- 
element data from 22 fish-tissue samples indicate 
that the eon concentrations of arsenic, mer- 
cury, selenium, and zinc exceeded the 
85thr;percentile eeedlinn: ‘concentrations established 


pmo ‘the If 1980-81 baseline concentrations. 
(USGS) 
W89-10495 
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EVALUATION OF THE METAL UPTAKE OF 

SEVERAL ALGAE STRAINS IN A MULTICOM- 

PONENT MATRIX UTILIZING INDUCTIVELY 

= PLASMA EMISSION SPECTROME- 
Y. 

Texas Univ. at Austin. Dept. of Chemistry. 

C. A. Mahan, V. Majidi, and J. A. Holcombe. 

Analytical Chemistry ANCHAM, Vol. 61, No. 6, 

p 624-627, March 1989. 6 fig, 2 tab, 19 ref. NSF 

grant CHE-870424. 
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Descriptors: *Water analysis, *Biological 
wastewater treatment, *Heavy metals, *Cyano- 
phyta, *Algae, *Bioaccumulation, *Emission spec- 
troscopy, Pollutant identification, Path of pollut- 
ants, Metals. 


The biosorption of metals by algae and other 
microorganisms has been of interest for a variety of 
reasons, including concern over potentially toxic 
trace metal accumulation in the food chain, metal 
recovery techniques from process and industrial 
streams, contaminated water treatment methods, 
radionuclide cleanup procedures, and precious 
metal recovery methods. Three freshwater heat- 
— lyophilized blue-green algae strains have 

characterized as to their ability to accumulate 
jeawar metals with a focus on the utilization of 
these algae as an analytical preconcentration tech- 
nique. This study examines the metal uptake in 
several multicomponent mixtures by using induc- 
tively coupled plasma optical emission spectrome- 
try (ICP-OES). Six milligrams of a pure strain of 
algae was added to 20-mE aliqt aliquots of buffered (pH 
5.5-6.5) multielement solutions containing 0.1, 0.5, 
1.0, 2.0, and 4.0 mg/L of K, Mg, Ca, Fe, Sr, Co, 
Cu, Mn, Ni, V, Zn, As, Cd, Mo, Pb, and Se. All 
three algae streams exhibit relatively high adsorp- 
tion affinities for Fe, Pb, and Cu, with uptake 
between 70 and 98% at the 4 ppm concentration 
level. Biosorption occurs for essentially every ele- 
ment with the relative affinities decreasing in the 
order Pb > Fe > Cu > Cd > Zn > Mn > Mo 
> Sr > Ni > V > Se > As > Co for Chlorella 
pyrenoidosa at the 4 mg/L concentration level. 
Although some minor differences were seen, the 
other algae strains (Stichococcus bacillaris and 
Chlamydomonas reinharti) displayed similar ad- 
sorption behavior over the concentration range 
studied, indicating similar cell wall binding sites. 
Langmuirian isotherms exhibited a minimum of 
two slopes over the concentration range of 0.1-4.0 
mg/L, indicating the probable existence of at least 
two adsorption mechanisms. (Vernooy-PTT) 
W89-09359 


WATER QUALITY EFFICIENCY OF AN 
URBAN COMMERCIAL WET DETENTION 
STORMWATER MANAGEMENT SYSTEM AT 
THE BOYNTON BEACH MALL IN SOUTH 
PALM BEACH COUNTY, FLORIDA, 

Smith and Gillespie Engineers, Inc., Sarasota, FL. 
For primary bibliographic entry see Field 4A. 
W89-09371 


DEVELOPMENT OF AN AFFORDABLE 
WASTEWATER SYSTEM BY COMBINING AL- 
TERNATIVE FINANCING AND INNOVATIVE 
TECHNOLOGY, 

BCM Eastern, Inc., Pittsburgh, PA. 

D. B. Slagle, and D. G. Nichols. 

Water Pollution Control Association of Pennsylva- 
nia Magazine, Vol. 22, No. 2, p 20-23, March/ 
April 1989. 


Descriptors: *Wastewater facilities, *Government 
finance, *Financing, *Construction costs, *Domes- 
tic wastes, *Cost allocation, *Community develop- 
ment, Design criteria, Wastewater treatment, 
Pennsylvania, Lagoons, Septic tanks, Sewers. 


Communities across the United States are faced 
with a common problem--the effective treatment 
and disposal of waste materials. Small communities 
with limited a have few options available to 
develop an affordable wastewater conveyance and 
treatment system. The regulatory agencies have 
recognized the need to reduce construction costs 
for small communities by permitting the use of 
innovative technology. Since financing major cap- 
ital improvement projects by small communities 
has become exceedingly difficult in recent years, 
alternative financing approaches coupled with in- 
novative concepts, judicious construction phasing, 
and other cost-reduction measures must be bal- 
anced to develop systems that are within the finan- 
cial resources of the community. This comprehen- 
sive packaging concept was recently applied to a 
small community in Pennsylvania, the Village of 
Dry Tavern, having a population of about 500. 
The traditional methods of designing, constructing, 
and operating public sewerage facilities were finan- 


cially prohibitive. An aggressive problem was de- 
veloped to pursue available federal, state, and local 
funding sources. The financing program was com- 
plemented with a number of creative, innovative 
design concepts, which include: earthen lagoon 
treatment plant, existing septic tanks utilized, mini- 
mum grade effluent sewers (MGES), variable 
grade sewers (VGS), force account labor, and 
cleanouts instead of manholes. The total project 
was finally divided into four individually complete, 
yet separate phases that the use of 
pee, financial assistance. In this day of re- 
duced or unavailable Federal funding, the Dry 
Tavern Sewerage Project offers a good model for 
small communities having on-lot disposal systems 
and facing enforcement action to develop an af- 
fordable wastewater system. (VerNooy-PTT) 
W89-09387 


CONSTRUCTED WETLANDS FOR 
TREATMENT OF ACID MINE DRAINAGE, 

R. Donlan. 

Water Pollution Control Association of Pennsylva- 
nia Magazine, Vol. 22, No. 2, p 26-30, March/ 
April 1989. 2 tab, 2 fig. 


Descriptors: *Acid mine drainage, *Artificial 
lakes, *Wetlands, *Wastewater treatment, *Water 
pollution prevention, *Construction, *Design crite- 
ria, *Environmental engineering, Mine wastes, 
Water quality, Impaired water quality. 


In 1980, the Soil Conservation Service/Armstrong 
Conservation District Office designed its first wet- 
land to treat a mine drainage problem. Since then, 
nine additional wetland projects involving treat- 
ment of mine drainage have been completed, and 
six more wetlands are in the advanced design 
stage. Details are given on how to get started in 
wetland planning, design, and construction. The 
NuMine wetland system, for example, was de- 
signed to improve water quality near deep mine 
refuse piles created during coal mining. First, all 
upslope surface water was separated by installation 
of diversions and a water control structure. This 
runoff water was used in the 3.5 acre polishing 
chamber or pond. The NuMine Wetland System 
includes 3 wetland chambers and 7 constructed 
anaerobic zones. Although diversity is the most 
important factor in design of wetlands to treat 
mine drainage, sizing, travel time of the water, 
wetland shape, and planning to minimize ground- 
water contamination should also be considered. In 
all cases where proper design and construction 
techniques for wetlands have been followed, wet- 
lands have improved water quality. (VerNooy- 


PTT) 
W89-09388 


TION OF 
CELLULAR POLYMERS IN DIGESTED 

SEWAGE SLUDGE, 

Imperial Coll. of Science and Technology, London 

(England). Dept. of Civil Engineering. 

N. K. Karapanagiotis, T. Rudd, R. M. Sterritt, and 

J. N. Lester. 

Journal of Chemical Technology and Biotechnol- 

ogy JCTBDC, Vol. 44, No. 2, p 107-120, 1988. 4 

fig, 3 tab, 18 ref. Science and Engineering Re- 

search Council grant GR/C/79312. 


EXTRACTION AND CHARACTERIZA’ 
EXTRA 


Descriptors: *Sewage bacteria, *Sludge analysis, 
*Digested sludge, *Wastewater treatment, *Poly- 
mers, Extraction, Ion exchange, Bacteria. 


Five different bacterial extracellular polymer ex- 
traction methods were compared on digested 
sewage sludge. A washing step was necessary to 
remove and eliminate the slime from the sludge 
sample, in order to distinguish it from the material 
more tightly bound to the sludge solids. An ion- 
exchange resin method was the most effective and 
least disruptive of all treatments tested, based on 
the relatively high extracellular polymer yield and 
the small amount of cell disruption demonstrated 
by the fractionation and characterization of the 
extracted material. The extracellular polymer ex- 
tracted contained protein and polysaccharide in a 
ratio of approximately 3:1, and contributed a rela- 
tively small proportion of the total solids in digest- 
ed sludge. This was comparatively less than is 


176 


extracted in activated sludge. The ion-exchange 
resin method yielded 1% by weight of polysaccha- 
ride and 3% of protein, whereas ethanol-insoluble 
material accounted for 3.5% of the solids in digest- 
ed sludge. (Author’s abstract) 

W89-09391 


RUTHENIUM RED ADSORPTION METHOD 
FOR MEASUREMENT OF EXTRACELLULAR 
POLYSACCHARIDES IN SLUDGE FLOCS, 
Colorado Univ. at Boulder. Dept. of Civil, Envi- 
ronmental, and Architectural Engineering. 

For primary bibliographic entry see Field 7B. 
W89-09392 


DECAY OF CHLORINE IN DILUTED MUNICI- 
PAL EFFLUENTS, 

Windsor Univ. (Ontario). Dept. of Civil Engineer- 
ing. 

S. T. Abdel-Gawad, and J. K. Bewtra. 

Canadian Journal of Civil Engineering CJCEB8, 
Vol. 15, No. 6, p 948-954, December 1988. 10 fig, 2 
tab, 12 ref. Natural Sciences and Engineering Re- 
search Council of Canada grant A5642. 


Descriptors: *Chlorination, *Chlorine, *Effluents, 
*Munici wastewater, *Wastewater treatment, 
*Fate of pollutants, Natural waters, Total residual 
chlorine, Disinfection. 


A laboratory investigation was performed on the 
decay of total residual chlorine in effluent samples 
from natural streams that were chlorinated and 
diluted. When various concentrations of chlorine 
were added to the final effluent, an immediate 
chlorine demand was exerted due to chemical reac- 
tion with easily oxidizable inorganic and organic 
compounds present in the wastewater. This was 
followed by a gradual decay in the chlorine con- 
centration due to chemical reaction and volatiliza- 
tion. A first-order model was proposed to describe 
the kinetics of chlorine demand exertion based on 
this observation. The important parameters influ- 
encing the gradual decay Of total residual chlorine, 
after mixing in the rivers, were photolysis, evapo- 
ration, free radical oxidation (indicated by immedi- 
ate chlorine demand), temperature, and turbulence. 
The decay rate was catalyzed by ultraviolet light. 
It also increased significantly as the ratio of area to 
volume of the container increased. The average 
level of turbulence in streams approximately 
double the decay rate obtained under quiescent 
conditions. This increase in rate constant due to 
stirring can be attributed primarily to the rapid 
renewal of chlorine-saturated liquid air films at the 
interface resulting in increased volatilization and 
photolysis. The temperature factor was equal to 
1.08. This value depended on the nature of the 
waste and should be determined experimentally 
before applying the first-order model. Therefore, 
the light and dark method, with continuously stir- 
ring of sample, would more accurately simulate 
existing conditions in the streams, and if properly 
used, would give a more representative kinetic 
decay rate than that obtained under the quiescent 
conditions. (Miller-PTT) 

W89-09398 


DESIGN AND EVALUATION OF AN AUTO- 
MATED OXYGEN UPTAKE RATE MEASURE- 
MENT SYSTEM, 

Alberta Univ., Edmonton. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 7B. 
W89-09404 


RECOVERY OF MICROALGAE WITH THE 
AID OF A LAMELLAR DECANTER (RECU- 
PERATION DE MICROALGUES A L’AIDE 
D’UN DECANTEUR LAMELLAIRE), 

Laval Univ., Quebec. Dept. de Genie Chimique. 
M. Letourneau, J. B. Serodes, and J. DeLaNoue. 
Canadian Journal of Civil Engineering CJCEB8, 
Vol. 15, No. 6, p 1022-1027, December 1988. 3 fig, 
2 tab, 23 ref. 


Descriptors: *Wastewater treatment, 
wastewater treatment, 


*Tertiary 
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treatment, *Flocculation, *Algae, Detention time, 
Settling tanks, Microalgae. 


A prototype based on lamellar flocculation-settling 
has been developed to recover microalgae pro- 
duced during the biological tertiary treatment of 
wastewaters. The system has enabled the recovery 
of up to 85% of the initial suspension of algae, at a 
load of 17 L/sq m/min. This load corresponds to a 
detention time 80 times shorter than in a settling 
tank. (Author’s abstract) 

W89-09405 


SEQUENCING BATCH REACTORS FOR BIO- 
LOGICAL WASTEWATER TREATMENT, 
gg Dame Univ., IN. Dept. of Civil Engineer- 


Re a Irvine, and L. H. Ketchum. 

CRC Critical Reviews in Environmental Control 
CCECAU, Vol. 18, No. 4, p 255-294, 1989. 15 fig, 
17 tab, 55 ref. 


Descriptors: *Wastewater facilities, *Wastewater 
treatment, *Biological wastewater treatment, 
*Sludge, Sequenceing batch reactors, Activated 
sludge process, Aeration, Continuous flow, Plug 
flow, Bulking sludge, Nutrient removal, Hazardous 
materials, Operating policies, Flow rates, Design 
criteria. 


Physical, mathematical and biological descriptions 
of <> = ceing batch reactor (SBR) are pre- 
¢ SBR is a time-oriented process that 
om . designed and operated to simulate virtually 
all conventional continuous-flow activated pwnd 
systems, from contact stabilization to extended aer- 
ation. The SBR 2 is a continuous-flow stirred tank 
reactor followed by a plug-flow reactor, which is 
the ideal configuration in terms of tank volume 
requirements for conventional continuous-flow ac- 
tivated sludge systems. In its purest form, howev- 
er, the SBR is simply a set of tanks that operate on 
a fill-and-draw basis. The inherent unsteady-state 
nature of the time-based SBR can be magnified by 
judiciously alternating aerobic, anoxic, and anaero- 
bic conditions so that organism selection pressures 
associated with natural variation in the raw 
wastewater can be minimized and the desired orga- 
nism distribution can be enriched and maintained. 
Because of the flexibility associated with working 
in time rather than in space, the operating policy 
can be modified to meet new effluent limits, handle 
changes in wastewater characteristics, and acco- 
modate wide fluctuation in hourly and seasonal 
flow rates, all without increasing the size of the 
physical plant. This has been demonstrated in full- 
scale for the control of sludge-bulking, nitrogen 
removal, phosphorous removal, and the treatment 
of hazardous organics. There is no theoretical limit 
to the maximum wastewater flow rate that can be 
handled by the SBR. There appears, however, to 
be a reluctance to consider the SBR for flows 
ge than 20,000 cu m/d. The multiple-tank 
IBR system described should mitigate that con- 
cern. The multiple-tank system simplifies operating 
strategy, eliminates surge discharges, evens aer- 
ation supply rates, reduces system size and maxi- 
mizes system flexibility. (Miller-PTT) 
W89-09425 


FATE OF VIRUSES DURING WASTEWATER 
SLUDGE TREATMENT PROCESSES, 

Health Effects Research Lab., Cincinnati, OH. 

C. J. Hurst. 

CRC Critical Reviews in Environmental Control 
CCECAU, Vol. 18, No. 4, p 317-343, 1989. 1 fig, 
22 tab, 119 ref. 
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sources, Enterouiruses, Path of pollutants, Disin- 
fection, Land diposal, Feces, Sludge drying. 


The different types of human viruses which are 
expected to be present in sewage are reviewed. 
Numerous types of viruses are present in 
wastewater sludges. The most important of these 
are, of course, those capable of causing human 
illness. The contributing sources of these human 
viruses are fecal material, urine, sewer-disposed 
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contaminated blood which has not received proper 
sterilization treatment. Those viruses which are 
contributed by fecal material are often referred to 
as ‘enteric’ viruses and probably should receive the 
greatest attention because of their fecal-oral route 
of transmission. Viruses associated with 
wastewater sludges can plang mys survive re 
into the environment and then be transported b: 
natural processes back to human populations, re- 
sulting in the cycling of hvman illnesses. This type 
of human health hazard can be minimized by sub- 
jecting wastewater sludges to viral 
processes prior to their release into the environ- 
ment. The most important factors in achieving 
viral inactivation appear to be thermal exposure, 
loss of moisture during evaporative drying, micro- 
bial —— exposure to high pH, and irradia- 
tion. Effective exposure to these factors can be 
achieved through a number of available treatment 
rocesses, includin 
Con be lagooning, 
lowance of appropriate pee von following 
land surface spreading. (Miller-PTT) 
W89-09426 


USE OF ZOOGLOEA RAMIGERA IN 
WASTEWATER TREATMENT CONTAINING 
CR(VI AND CD(D IONS, 

Univ., Ankara (Turkey). Dept. of 
Chemical Engineering. 
Y. Sag, and T. Kutsal. 
Biotechnology Letters BILED3, Vol. 11, No. 2, p 
145-148, February 1989. 3 fig, 3 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Chromium, *Cadmium, 
*Adsorption, Fermentation, Cations, Heavy 
metals, Hydrogen ion concentration, Anaerobic 
conditions, Zoogloea. 


Optimum fermentation conditions for Z. ramigera 
were determined and various parameters that af- 
fected adsorption rates of chromium and cadmium 
ions on Z. ramigera were investigated. At 25C, the 
optimum adsorption pH of ~~ and Cd(II) ions 
were 2.0 and 6.0 respectively. The adsorption rate 
of chromium and cadmium ion increased by in- 
creasing initial metal ion concentration up dl 75 
and 50 ppm respectively; at higher initial metal ion 
concentrations, the adsorption rates decreased. 
(Author’s abstract) 

W89-09433 


COLORADO’S bapa ga REGULA- 
TION: A BLUEPRINT FOR THE FUTURE, 
Colorado Springs alaoune Div., CO. 

For primary bibliographic entry see Field 5G. 
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EFFECTS OF PREOZONATION ON THE 
METHANOGENIC TOXICITY OF 2,5-DICH- 
LOROPHENOL, 

Kentucky Univ., Lexington. Dept. of Civil Engi- 


neering. 

Y. Wang, P. Pai, and J. L. ——, 
Journal-Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 3, p 520-306, March 1989. 
12 fig, 1 tab, 15 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Biodegradation, *Toxicity, 
*Ozonation, *Phenols, Industrial wastes, Methane, 
Ozone, Chemical reactions, Organic compounds. 


Ozone pretreatment of refractory phenolic com- 
pound, 2,5-dichlorophenol (DCP), was conducted 
to determine the biodegradability and toxicity of 
the reaction products under methanogenic condi- 
tions. Two types of batch studies, the biochemical 
methane potential (BMP) and the anaerobic toxici- 
ty assay (ATA), were performed on samples with 
and without preozonation. The reaction —- 
of 100 mg/L 2,5-DCP were easily biodegraded to 

methane after a dose of 2.5 g O3/g 2,5-DCP. 
Glyoxylic acid, oxalic acid, propionic acid, acetic 
acid, and formic acid were the oxidation products 
identified. The reaction products formed in the 
basic pH range were less inhibitory than those 
formed in the acid L4 range. The — of 2,5- 
DCP was red ig doses of ozone. 





Half-toxicity-reduction doses of ozone were esti- 
mated to be less than 0.8 g 03/g 2,5-DCP. (Au- 
thor’s abstract) 

'W89-09454 


SISTANCE OF SLUDGES TO 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

J. T. Novak, and N. Bandak. 

Journal-Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 3, p 327-332, March 1989. 
10 fig, 9 ref. 


CHEMICAL CONDITIONING AND THE RE- 
SHEAR, 


“Sludge 


*Sludge, 
treatment, 


*Wastewater Mathemati- 
cal equations, Physical properties, Sludge drying. 
Both shear (G) and mixing time (t) effects on the 
performance of sludge conditioners were evaluat- 
ed. It was found that the mixing requirements for 
optimal conditioning of a sludge can be represent- 


dose to mixing time and 

‘aeveliibauees x. The value of x seems to 
be a reasonable characterization for the 
sensitivity or physical resistance of a sludge to 
. Unconditioned sludges had x values near 2.8 

and were easily disaggregated. Conditioning of 
sludges reduced the exponent of G to values near 
1.0, rendering the sludges relatively resistant to 
associated with mixing. (Author’s 


abstract 
W89-09455 


SPRAY IRRIGATION OF TREATED SEPTAGE 
ON CANARYGRASS, 
bey yo emg Topsham, ME. 

ee ee ae ee. 
Journal-Water Pollution Control Federation 
JWPFAS, Spe 61, No. 3, p 333-342, March 1989. 7 
fig, 6 tab, 14 ref. 


Descriptors: *Wastewater treatment, *Land dis- 
posal, *Spray Pra mary *Effivents, *Secondary 
wastewater wastewater, 


Grasses, Nitrogen, none = Hydraulic design. 


Two 3.0-m by 3.0-m plots of reed canarygrass 
were irrigated with effluent from a 5.3 cu m/d 
pilot plant that provided 

nitrogen removal from 


increase a ay attenuation over the nitrogen 
and h tested. The harvested 

had a high protein content and normal levels of 
nutrients and metals. (Author’s abstract) 
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MICROBIAL ACTIVITY 

FOR ANAEROBIC SLUDGE DIGESTION, 
Korea Advanced Energy Research Inst., Seoul 
(Republic of Korea). 

Y. Chung, and J. B. Neethling. 

Journal-Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 3, p 343-349, March 1989. 7 
fig, 2 tab, 24 ref. 

Descriptors: *Wastewater treatment, Phra 
*Sludge rae * Anaerobic 

cal wastewater treatment, *Microbial al degradation 
*Particulate matter, Suspended load, 

sludge, Biomass. 


Particulate substrate in the anaerobic sludge diges- 


ity in anaerobic sludge digesters, rather than tradi- 
tional measurements such as total solids 
or volatile suspended solids. A method to measure 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


DHA in anaerobic sludges was developed and used 
to monitor DHA levels in laboratory-scale anaero- 
bic sludge digesters during dynamic and steady- 
state operation. The DHA and adenosine triphos- 
pt hate (ATP) content of anaerobic digesters corre- 

tes well with other indirect activity measure- 
ments such as gas production rate, pH, and volatile 
fatty acids concentration. DHA and ATP respond- 
ed rapidly to pulse feeding of the digester, indicat- 
ed inhibition of the anaerobic bacteria, and reflect- 
ed changes in the activity at various sludge ages. 
These rapid responses may reflect microbial activi- 
ty and not actual bacterial numbers. The measure- 
ment of ATP and specific DHA using different 
substrates, along with other digester parameters, 
would be the best approach for monitoring micro- 
bial mass and activity. (Author’s abstract) 
W89-09457 


AUTOMATED DIRECT MEASUREMENTS OF 
TOTAL CYANIDE SPECIES AND THIOCYAN- 
ATE, AND THEIR DISTRIBUTION IN 
WASTEWATER AND SLUDGE, 

Metropolitan Sanitary District of Greater Chicago, 
IL. Dept. of Research and Development. 

N. P. Kelada. 

Journal-Water Pollution Control Federation 
IWPFAS, Vol. 61, No. 3, p 350-356, March 1989. 4 
fig, 5 tab, 11 ref. 


Descriptors: *Wastewater treatment, ‘*Sludge, 
*Wastewater analysis, *Pollutant identification, 
*Monitoring, *Cyanide, *Wastewater composition, 
Effluents, Raw wastewater, Industrial wastes. 


A three-channel automated system was developed 
to measure the dissociable cyanide, total cyanide, 
and total cyanide plus thiocyanate. The complex 
cyanide and thiocyanate are determined by differ- 
ence. The system uses innovative automated mod- 
ules, namely thin film distillation (for dissociable 
cyanides) and preferential ultraviolet irradiation 
with glass and quartz coils to break down the 
complex cyanides (Fe and Co) and thiocyanate. 
These automated methods are applicable to water, 
wastewater, industrial waste, sediments, and soil. 
The cyanide/thiocyanate species distribution in un- 
treated wastewater, treated effluent, and sludge 
samples of some treatment plants was determined. 
Thiocyanate averaged about 40%, and increased 
with the industrial load. Complex cyanide was 30 
to 90% of total cyanide and was consistently 
higher in sludge, about 90%. (Author’s abstract) 
W89-09458 


USE OF BACTERIOPHAGE AS TRACERS OF 
AEROSOLS LIBERATED BY SLUDGE SUC- 
TION APPLIANCES, 

Robens Inst. of Industrial and Environmental 
Health and Safety, Guildford (England). 

For primary bibliographic entry see Field 5A. 
W89-09507 


BIOLOGICAL REGENERATION OF pedal 
WITH 


MIT 3-CHLORBENZOAT BELADENEN 
AKTIVKOHLE), 
Technische Univ. es sana 
F.R.). Arbeitsbereich G 


For primary bibliographic entry see Field 5F. 
W89-09540 





ALUMINIUM OXIDE AS ION EXCHANGER 
IN ANALYSIS OF CATION-ACTIVE SURFAC- 
TANTS AND ALKYL BENZENESULFONATES 
(LAS) IN SEWAGE SLUDGE (ALUMINIU- 
MOXID ALS IONENAUSTAUSCHER BEI DER 
ANALYSE VON KATIONTENSIDEN UND AL- 
KYLBENZOLSULFONATEN (LAS) IN 
KLAERSCH % 
Bundesanstalt fuer 
(Germany, F.R.). 

For primary bibliographic entry see Field 5A. 
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Gewaesserkunde, Koblenz 


COMPARISON BETWEEN TWO METHODS 
FOR THE DETERMINATION OF THE DEHY- 


DROGENASE ACTIVITY OF ACTIVATED 


GENASEN-AKTIVITAT VON BELEBTSCH- 


LAMMEN), 

Labor fuer Wasserchemie und Wassertechnologie, 
Krefeld _ F.R.). 

M. Ewal 

Zeiacheifs fuer Wasser--und Abwasser Forschung 
ZWABAQ, Vol. 22, No. 1, p 28-32, February 
1989. 3 fig, 21 ref. English summary. 


Descriptors: *Wastewater analysis, *Enzymes, 
*Activated sludge, Dehydrogenase activity, Com- 
parison studies, Performance evaluation, Nitrifica- 
tion, Resazurin test, Monitoring, Toxicity. 


The test method of Liu for the determination of 
dehydrogenase activity of activated sludges was 
converted into a test for the supervision of a 
sewage plant with respect to toxic split flows. A 
comparison with the best known 2,3,5-triphenylte- 
trazolium chloride (TTC)-test shows that the 
modified resazurin test is better suited to monitor 
toxic influences on nitrifying activated sludges. 
Too low dehydrogenase activities will be meas- 
ured when nitrifying sludge populations are moni- 
tored by the TTC-method. Toxic influences of 
contaminants will be no longer observed. The de- 
termination of dehydrogenase activity of nitrifying 
activated sludges with the help of the modified 
resazurin test permits more exact results based on a 
higher reproducibility in a shorter time. (Author’s 
abstract) 
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STATISTICAL AND TIME SERIES ANALYTI- 
CAL INVESTIGATIONS ON THE EFFECT OF 
PHOSPHORUS REDUCTION IN _ DETER- 
GENTS ON MUNICIPAL SLUDGE AND SUR- 
FACE WATERS (STATISCHE UND ZEITREI- 
HENANALTYISCHE UNTERSUCHUNGEN 
ZUR AUSWERKUNG DER PHOSPHATH- 
OECHSTMENGENVERORDNUNG FUER 
WASCHMITTEL AUF ABWASSER' UND 
GEWASSER), 

Karlsruhe Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserwirtschaft. 

For primary bibliographic entry see Field 5G. 
W89-09546 


PETROLEUM HYDROCARBON DEGRADA- 
TION BY CANDIDA SPECIES, 

Port Harcourt Univ. (Nigeria). Dept. of Microbi- 
ology. 

For primary bibliographic entry see Field 5G. 
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INCIDENCE OF ANTIBIOTIC RESISTANT 
BACTERIA IN UNDERGROUND WATER, 
National Research Centre, Cairo (Egypt). Water 
Pollution Control Lab. 

H. T. El-Zanfaly, I. Hosny, M. Fayez, and A.M. 
Shaban. 

Environment International, Vol. 14, No. 5, p 391- 
394, 1988. 3 tab, 12 ref. 


Descriptors: *Water pollution sources, *Public 
health, *Groundwater pollution, *Bacterial analy- 
sis, *Egypt, *Antibiotic resistance, *Water supply, 
Public health, Tetracycline, Chloramphenicol, Ne- 
omycin, Penicillin, 2-Sulfanilimide pyrimidine, 
Bacterial physiology. 


Bacteria other than fecal coliforms were isolated 
from negative Eijkman test tubes by streaking onto 
eosin methylene blue agar plates. A total of 101 
isolates from 65 samples from 13 wells supplying 
water for three water works in Cairo, Egypt, were 
classified into genera or groups according to their 
morphological, cultural, and physiological charac- 
ters and tested for their resistance to the antibiotics 
chloramphenicol, tetracycline, neomycin, and pen- 
icillin and to the chemotherapy agent 2-sulfanila- 
mide pyrimidine. Seventy-seven isolates were re- 
sistant to penicillin and 64 were resistant to 2- 
sulfanilamide pyrimidine; 32 isolates were resistant 
to tetracycline. Eighteen isolates were resistant to 
chloramphenicol and 8 were resistant to neomycin. 
Nineteen isolates belonging to six genera or groups 


were sensitive to all the tested compounds. The 
patterns of resistance involving penicillin, sulfanila- 
mide pyrimidine, and tetracycline are a reflection 
of drugs frequently used in Egypt. Any sources of 
antibiotic resistant bacteria must be viewed with 
concern. Consideration of data on multiple antibi- 
otic resistant bacteria should be included in future 
water quality decisions and in regulating effluent 
quality discharges. (Rochester-PTT) 

W89-09560 


NITROGEN REMOVAL IN AN INTERMIT- 
TENTLY AERATED COMPLETELY MIXED 
REACTOR, 

New Brunswick Univ., Fredericton. Dept. of Elec- 
trical Engineering. 

K.-C. Lin, and K.-W. R. Tsang. 

Environmental Technology Letters ETLEDB, 
Vol. 10, No. 1, p 1-8, January 1989. 9 fig, 15 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Nitrogen removal, Food- 
processing wastes, Completely mixed reactors, Or- 
ganic loading, Nitrification, Denitrification, Aer- 
ation, Performance evaluation. 


Nitrification and denitrification of potato-process- 
ing wastewater treated anaerobically in an upflow 
anaerobic sludge blanket (USABR) reactor and an 
anaerobic filter (AF) were studied using an inter- 
mittently-aerated completely mixed reactor 
(IACMR) in the laboratory. An organic loading of 
0.45 kg COD/cu m/day was applied. The hydrau- 
lic retention time and solids retention time in the 
IACMR were 2.0 and 40 days, respectively. The 
aerobic-anoxic cycle time was 1 hr. The effects of 
aeration fraction and methanol addition (during 
denitrification) were examined. For the treatment 
of potato-processing wastewater, the combination 
of an USABR and the AF provided an influent of 
consistently low organic concentration to the 
IACMR (COD of the feed reduced from 2000 mg/ 
1 to less than 200 mg/L). The IACMR was capable 
of removing a substantial amount of the residual 
carbon and a high percentage of the nitrogen from 
this anaerobically treated wastewater. COD and 
BODS removals by the IACMR system ranged 
from 40.0% and 66.7% to 95.1% and 95.7%, re- 
spectively. Nitrification in the [ACM system was 
almost complete under all the conditions studied 
except at a low aeration fraction of 0.08. No deni- 
trification was observed in the IACMR until meth- 
anol was added as an additional carbon source. 
Maximum removals of total inorganic nitrogen and 
total nitrogen, and close to maximum removals of 
total Kjeldahl nitrogen and ammonium nitrogen, 
were obtained at an aeration fraction of 0.17. 
(Rochester-PTT) 

W89-09562 


COMPARATIVE STUDY ON THE 
OF FEEDSTOCK COMPOSITION 
HANCED BIOLOGICAL PHOSPHATE RE- 
pony IN MODIFIED ACTIVATED SLUDGE 


STEMS, 
Council for Scientific and Industrial Research, Pre- 
toria (South Africa). Div. of Water Technology. 
E. S. Mostert, A. Gerber, and C. J. J. van Riet. 
Environmental Technology Letters ETLEDB, 
- 10, No. 1, p 9-22, January 1989. 6 fig, 7 tab, 21 
ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Activated sludge, *Phos- 
phorus removal, Waste yeast, Nutrition, Bacterial 
physiology, Process control, Acetate, Propionate, 
Peptone, Nitrogen, Chemical oxygen demand, 
Magnesium, Potassium, Hydrogen ion concentra- 
tion. 


The effect of acetate, propionate and peptone and 
waste yeast effluent on the enhanced phosphate 
removal capacity of bench-scale activated systems 
is described. The mixed cultures which develop in 
such systems proved capable of sustaining en- 
hanced phosphate accumulation even under an un- 
favorable influent COD/total Kjeldahl N ratio of 
8:1. All systems achieved high levels of phosphate 
removal, but the propionate and peptone systems 
outperformed the rest by a large margin. Spectacu- 





lar removals upwards of 0.10 mg P (per mg influ- 
ent COD) were achieved. Magnesium and potassi- 
um proved vitally important to enhanced phos- 
phate removal. Sulfate also participates in the 
uptake and release reactions, but its function re- 
mains obscure. Phosphate release has a minor 
effect on reactor pH, but phosphate uptake may 
lead to significant pH increases in the anaerobic 
reactors. The bacteria common to all four units 
were Klebsiella, Escherichia coli, and Proteus. 
Pseudomonas occurred only in the ——- and 
peptone systems and the presence of these bacteria 
may have a connection with the high phosphate 
removal observed in these two systems. (Roches- 
ter-PTT) 
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PHOSPHATE/BROMIDE EXCHANGE STUD- 
IES ON AMBERLITE -400, 

Centre of Excellence in Physical Chemistry, Pe- 
shawar (Pakistan). 

S. Mustafa, and S. Y. Hussain. 

Environmental Technology Letters ETLEDB, 
Vol. No. 1, p 49-56, January 1989. 6 fig, 6 tab, 
18 ref. 


Descriptors: *Wastewater treatment, *Phosphorus 
removal, *Phosphates, *Anion exchange, *Sorp- 
tion, Bromides, Mathematical equations, Model 
studies, Hydrogen ion concentration. 


Phosphate sorption on the strong basic anion ex- 
changer Amberlite IRA-400 (Br(-) form) was stud- 
ied as a function of pH (3-11) at two different 
initial concentrations ranges (0.161=-0.807 milli- 
mole/L and 3.874-6.134 millimole/L) at 25 C. The 
ratio of bromide released/phosphate sorbed in- 
creases with the increase in pH and decreases with 
the increase in the concentration of the solution. It 
is suggested that phosphate sorption takes place 
initially as HPO4(2-) followed by H2PO4(-). The 
data were explained with the help of modified 
Langmuir and law of mass action equations. (Au- 
thor’s abstract) 

W89-09567 


EVALUATION OF A CLEAN-UP PROCEDURE 
R THE D) 


Imperial Coll. of Science and i London 
(England). Dept. of Civil Engin 

For primary bibliographic aly see )see Field 7B. 
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START UP OF UASB REACTORS TREATING 
SUCROSE-CONTAINING SUBSTRATES WITH 
A LOW COD/SULFATE RATIO, 

Santiago Univ. (Spain). Dept. of Chemical Engi- 


neering. 

R. Mendez, E. ten Brummeler, and L. W. Hulshoff 
Pol. 

Environmental Technology Letters ETLEDB, 
Vol. a No. 1, p 83-90, January 1989. 6 fig, 2 tab, 
16 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Activated sludge process, 
*Sugars, Chemical oxygen demand, Sulfates, Ni- 
trogen, Nutrition, Ammonia. 


The performance during start-up of two identical 
upflow anaerobic sludge bed (UASB) reactors of 
23.5 L was studied to determine the effect of a 
high sulfate concentration. A synthetic, sucrose- 
containing substrate (3,000 mg COD/L) with 
COD/sulfate ratios (w/w) of 5 and 100, respective- 
ly, was fed to the two reactors. space loading 
rate could be increased to a value of 10 g COD/L/ 
day for both reactors. The mean sulfate reduction 
amounted to 95-99%, and no toxic levels of hydro- 
gen sulfide could be detected. After 157 days of 
operation, only a minority of the sludge in the 
reactors was growing into distinct agglomerates. 
Because of a positive influence of lower COD/ 
nitrogen ratio in the influent of both reactors on 
reactor performance, the maintenance of a concen- 
tration of ammonia, supplied as a nitrogen source, 
of more than 100 mg/L in the influent of anaerobic 
reactors can be recommended. (Author’s abstract) 
W89-09570 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


COMPARISON OF THE RESPONSE OF DIF- 
FERENT PARAMETERS OF A AN ORGANIC 
OVERLOAD OF AN ANAEROBIC DIGESTER 
(COMPARAISON DE LA REPONSE DE DIF- 
FERENTS PARAMETRES A UNE SUR- 
CHARGE ORGANIQUE D’UN DIGESTEUR 
ANAEROBIE), 

Institut National de la Recherche A ique, 
Narbonne (France). Lab. de Biotechnologie de 
PEnvironment. 

R. Moletta. 

Environmental Technology Letters ETLEDB, 
Vol. 10, No. 2, p 173-184, February 1989. 5 fig, 1 
tab, 15 ref. English summary. 


Descriptors: *Organic loading, *Wastewater treat- 
ment, *Biologi wastewater treatment, 
control, Comparison studies, Hydeogen Hy- 
drogen ion concentration, Fatty acids, inity, 
Distillery wastewater. 


Control of anaerobic digestion — be done using 
several kinds of pom —— 
concentration of volatile fatty’ acids, hydrogen 
concentration in the gas phase). The variations 
with time of these were examined fol- 
lowing a short organic overload. The reactor used 
was an anaerobic filter adapted on wine distillery 
wastewater. For its optimal control, it is —- 
to consider two kinds of parameters. The 

could be the hydrogen concentration in the = 
phase, with short response, high magnitude, 
short duration. The second should be a parameter 
with very long response time, such as pH. (Au- 
thor’s abstract) 

W89-09574 


BIOLOGICAL REMOVAL OF POLYCYCLIC 
AROMATIC HYDROCARBONS, BENZENE, 
TOLUENE, ETHYLB AND 
PHENOLIC COMPOUNDS FROM HEAVILY 
CONTAMINATED GROUND WATER AND 


SOIL, 
Pag Infra Consult B.V., Deventer (Nether- 


lands) 
J. P. van der Hoek, L. G. C. M. Urlings, and C. M. 
Grobben. 


Letters ETLEDB, 
Vol. 10, No. 2, p 185-194, February 1989. 2 fig, 9 
tab, 16 ref. 


Environmental Technology 


Descriptors: *Water pollution treatment, *Priority 
pollutants, *Wastewater treatment, *Cleanup ya 
ations, *Biological wastewater treatment, 
Netherlands, *Groundwater ——_ Aromatic 
compounds, Hydrocarbons, Performance evalua- 
tion, Soil contamination, Flushing. 


Groundwater contaminated with polycyclic aro- 
matic hy benzene, toluene, ethylben- 
zene, xylene, and phenolic compounds can be 
treated with bioreactors. Laboratory and on-site 
experiments were conducted at a former asphalt 
production plant near Deventer, The Netherlands, 
where soil and groundwater were heavily polluted 
with polycyclic aromatic hydrocarbons and phe- 
nolic compounds, including 16 on the U.S. Envi- 
ronmental Protection Agency’s — pollutants 
pe High removal efficiencies can be achieved, 
ly with upflow aerated columns and rotat- 
ing disc biological contactors. As long as the reac- 
tors are not overloaded, biodegradation is the most 
important removal mechanism, and volatilization 
and adsorption are of minor importance. Due to 
the strong adsorption of high molecular weight 
polycyclic aromatic hydrocarbons to soil, oo 
of polluted soil by recirculation of water throu, 
the soil and bioreactors will take a very long time, 
with extensive soil flushing required. Gasckeser 


PTT) 
W89-09575 


SPECIATION OF COPPER AND ZINC IN 
Roorkee Univ. (india) Dept. of = En; 
oorkee Univ. ia). t. of Civi i ing. 
A. Mehrotra, I. Mehrotra, and S. N. — 
Environmental Technology Letters ETLEDB, 
Vol. 10, _ 2, p 195-200, February 1989. 2 fig, 2 
tab, 8 re! 


Descriptors: *Wastewater analysis, *Sludge analy- 
sis, *Heavy metals, ‘Chemical speciation, 
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*Copper, *Zinc, Correlation analysis, Organic 
matter, Carbonates, Sulfides. 


The species of copper and zinc found in primary, 
sludges were identified using a sequential extrac- 
tion procedure. Significant differences in the metal 
forms according to sludge type or zinc loading 
were not observed within an experimental range of 
140-26,000 mg/kg dry weight. Good correlation 
was found between the major metal form and the 
total metal present in each case. Around 75% of 
copper was distributed in organic, carbonate, and 
sulfide fractions, whereas about 50% of zinc was 
organically bound. The experimental results with 
zinc-spiked material showed that additional zinc 
became distributed in more or less the same fash- 
ion. (Rochester-PTT) 
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COMPUTER-AIDED MANAGEMENT FOR 
WASTEWATER OPERATIONS AND PLAN- 
NING, 

Pate Systems, Inc., Houston, TX. 

A. G. Sutton, and C. J. Smith. 

Public Works PUWOAH, Vol. 120. No. 3, p 49-51, 
March 1989. 1 fig. 


Descriptors: *Wastewater facilities, *Wastewater 


Houston, Texas ta om and implementing a 
computerized approach to managing the city’s 
entire wastewater system. The MS-DOS based 

system allows the staff to use in-house conae 
computers to assess the need for collection and 
treatment facility improvements, to evaluate re- 
quests for service, and to manage capital and main- 
tenance programs. Modular system architecture, 
coupled with early definition and collection of key 
critical data elements, has enabled the system to be 
implemented in a series of By using com- 
pleted modules for facility planning, the city has 
already achieved large capital cost savings, lever- 
aging the benefits of this system-wide management 
approach. The primary components of the system 
Se eee ee 
it and collection--incl historical informa- 


(3) a facility model that predicts 
wastewater flow and quantity for every discharger 
in the Houston Ship Channel watershed; (4) a 
stream model that is a version of the QUAL-II 
computer model modified to reflect Houston Ship 
Channel specific conditions; (5) a hydraulic model 
that utilizes flows developed in the — model 
to define the hydraulic condition of the collection 


ping environment, and simulation models. (Sand- 
PTT) 
W89-09590 


TWO RESISTANCE MASS TRANSFER MODEL 
FOR THE ADSORPTION OF DYES ONTO BA- 
GASSE PITH, 

Queen’s Univ., Belfast (Northern Ireland). Dept. of 
Chemical , ing. 

G. McKay, M. S. El Geundi, and M. Z. Abdul 
Wahab. 

Water, Air, and Soil Pollution WAPLAC, Vol. 42, 
No. 1-2, p 33-46, November 1988. 6 fig, 3 tab, 23 
ref. 


Descriptors: *Wastewater treatment, *Dyes, *Ad- 
sorption, *Bagasse pith, *Mass transfer model, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


*Model studies, Industrial wastewater, Basic blue 
69, Basic red 22, Acid blue 25, Acid red 114. 


The adsorption of four dyestuffs onto bagasse 
pitch, a waste product from the sugar industry, 
was studied to evaluated its potential usefulness as 
a dye wastewater treatment method. A method for 
the prediction of concentration decay vs. time is 
based on the external mass transfer and pore diffu- 
sion and enables the external transport coefficients 
and the effective diffusivities to be determined. 
Constant mass transport coefficients were obtained 
for each dye-pith system to correlate the effects of 
varying the initial dye concentration and pith mass. 
The external mass transfer coefficients are 0.014, 
0.0124, 0.0015, and 0.0025 cm/s and the effective 
diffusivities are 6.5 x 10 to the minus 6th power, 
2.6 x 10 to the minus 6th power, 4.5 x 10 to the 
minus 7th power, and 5.7 x 10 to the minus 7th 
power sq cm/s for Basic Blue 69, Basic Red 22, 
Acid Blue 25, and Acid Red 114, respectively. 
(Author’s abstract) 
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OPTIMAL DESIGN OF SINGLE AND MULTI- 
PLE STAGE ACTIVATED SLUDGE PROCESS- 


ES, 

Indian Inst. of Tech., Kanpur. Dept. of Civil Engi- 
neering. 

A. Aggarwal, and V. Tare. 

Water, Air, and Soil Pollution WAPLAC, Vol. 42, 
No. 1-2, p 67-85, November 1988. 6 fig, 4 tab, 18 
ref. 


Descriptors: *Biological wastewater treatment, 
*Activated sludge process, *Wastewater treatment, 
*Sanitary engineering, *Cost analysis. 


A rational approach to minimum cost design of an 
integrated activated sludge process includes acti- 
vated sludge reactor, secondary clarifier and 
sludge recycle. The cost of anaerobic digestion of 
excess sludge produced is also considered. Proce- 
dures for optimal design of both single and multi- 
ple stage activated sludge processes, considering 
construction and operational costs, were devel- 
oped. Biomass concentration in aeration tank and 
return sludge are utilized as the primary independ- 
ent design variables to which system performance 
is related for single stage process. In the multiple 
stage process, additional design variables (flow and 
volume fractions for each stage) are included in 
design vector. Liquid-biomass separation is based 
on the batch solids flux theory. The optimization 
problem is framed as minimization of capital and 
operating cost subject to the constraints deter- 
mined by effluent quality criteria and process vari- 
ables affecting the performance. Results favor the 
application of a multiple stage process over a single 
stage. The major factor which contributes to cost 
reduction is the biological retention time and there- 
fore, the aeration tank volume. (Author’s abstract) 
W89-09612 


STANDARD STILLING BASIN DESIGN FOR 
USE WITH MEDIUM-HEAD VORTEX DROP 
SHAFTS, 

Suez Canal Univ., Port Said (Egyp 


it). 
For primary bibliographic entry = Field 8A. 
W89-09638 


POTWS AND EPA: A PARTNERSHIP FOR 


THE 

Colorado Springs Dept. of Utilities, CO. 

For primary bibliographic entry see Field 5G. 
W89-09648 


SUPPLEMENTAL AERATION ENHANCED NI- 
TRIFICATION IN A SECONDARY RBC 
PLANT, 

Environmental Protection Agency, Kansas City, 
KS. Water Management Div. 

R. Y. Surampalli, and E. R. Baumann. 
Journal-Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 2, p 200-207, February 
1989. 11 fig, 3 tab, 23 ref. 


Descriptors: *Wastewater treatment, *Aeration, 
*Nitrification, *Biological wastewater treatment, 


Municipal wastewater, Dissolved oxygen, Oxygen 
demand, Chemical oxygen demand, Bacteria, Am- 
monia, Performance evaluation. 


A study was conducted to improve the perform- 
ance of an existing, full-scale municipal rotating 
biological contactor (RBC) plant. The plant had 
failed to meet standard secondary effluent limits 
from the onset of its operation. Preliminary investi- 
tion indicated that overloaded conditions in the 
first and second stages resulted in very low dis- 
solved oxygen (DO) levels that reduced process 
efficiency. Two four-stage trains were used under 
various organic loading conditions with one as a 
control. The results of this study indicate that, in 
addition to higher soluble COD (SCOD) removal, 
the RBC system can achieve significant ammonia 
nitrification because of the maintenance of high 
DO concentrations in the stage mixed-liquor. 
maintenance of thinner biofilms on the media fur- 
ther enhances the diffusion of oxygen and substrate 
in the inner layers of the biofilms, thereby increas- 
ing the overall process efficiency. Also, the simul- 
taneous achievement of SCOD removal and am- 
monia nitrification in a secondary system will con- 
siderably reduce the overall construction cost of 
the treatment system. (Doria-PTT) 
W89-09652 


ESTIMATING OXYGEN TRANSFER CAPAC- 
ITY OF A FULL-SCALE PURE OXYGEN ACTI- 
VATED SLUDGE PLANT, 

California Univ., Los Angeles. Dept. of Civil Engi- 
neering, 

M. K. —_—— W. Kido, R. F. Shanks, and M. 
Mulkerin. 

Journal-Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 2, p 208-220, February 
1989. 8 fig, 9 tab, 10 ref. 


Descriptors: *Oxygen transfer, *Activated sludge 
process, *Process water, *Wastewater treatment, 
Model studies, Water quality, Aeration, Clarifica- 
tion, Flow rates, Oxygen demand, Biological 
oxygen demand, Chemical oxygen demand, Sus- 
pended solids, Temperature, Alkalinity, Acidity. 


A process-water, oxygen transfer compliance test 
was performed in November 1983 on a 6.0-cu m/s 
(138-mgd) high purity oxygen activated sludge 
plant. The plant fail filed this and a subsequent proc- 
ess water test and the vy required the develop- 
ment of a procedure to determine oxygen transfer 
capacity of the plant. The American Society of 
Civil Engineer’s clean water oxygen transfer stand- 
ard was used in conjunction with process modeling 
and pilot-scale alpha factor testing. Clean water 
test results and a dynamic process model which 
predicts head-space gas purity are erypnaonna Plan- 
ning for the clean water test appr 

ly 3 months and the test was completed within 1 
week. It was possible to clean tanks previously 
used in the activated sludge process. Less planning 
would have been required if the ASCE test had 
been performed before startup, when clean tanks 
were available. To ensure other aspects of high- 
purity oxygen process performance, separate war- 
ranties should be written in addition to the ASCE 
clean water test procedure. (Doria-PTT) 
W89-09653 





BIODEGRADATION AND ADSORPTION OF A 
BISOLUTE MIXTURE IN GAC COLUMNS, 
Texas Univ. at Austin. Dept. of Civil Engineering. 
G. E. Speitel, C.-J. Lu, X. J. Zhu, and M. H. 
Turakhi 


Journal-Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 2, p 221-229, February 
1989. 8 fig, 3 tab, 19 ref. 


Descriptors: *Biodegradation, *Adsorption, *Acti- 
vated carbon, *Wastewater treatment, Mathemati- 
cal models, Microbiological studies, Biological 
treatment, Isotherms, Industrial wastes, Model 
studies. 


Experiments were conducted with a mixture of 
biodegradable p-nitrophenol (PNP) and nonbiode- 
gradable trichloroethylene (TCE) in columns con- 
taining pre-equilibrated (exhausted) GAC. Biode- 
gradation of PNP caused a decrease in both the 
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liquid phase concentration and the loading on the 
GAC (bioregeneration). The TCE concentration 
also decreased because bioregeneration reduced 
competition between PNP and TCE for adsorption 
sites. A multi-component mathematical model of 
biodegradation and adsorption also was developed. 
The model fit the measurements reasonably well, 
providing evidence that removal of a nonbiodegra- 
dable chemical as a result of bioregeneration is 
mechanistically feasible. Microbial activity in 
GAC columns may be useful even in the treatment 
of a nonbiodegradable chemical. Biodegradation of 
other chemicals in the mixture may reduce compe- 
tition for adsorption sites and extend the service 
life of the GAC. (Author’s abstract) 

W89-09654 


USE OF FERROUS CHLORIDE TO CONTROL 
DISSOLVED SULFIDES IN INTERCEPTOR 
SEWERS, 

Brown and Caldwell, Pasadena, CA. 

P. Jameel. 

Journal-Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 2, p 230-236, February 
1989. 3 fig, 5 tab, 7 ref. 


Descriptors: *Chlorides, *Iron, *Sulfides, *Inter- 
ceptor sewers, *Wastewater treatment, Mesa, Ari- 
zona, Chemical treatment, Model studies, Flow, 
Wastewater analysis, Odor control, Corrosion con- 
trol, Hydrogen sulfide, Performance evaluation. 


Since 1964, the city of Mesa, Arizona has been 
required by the regional wastewater treatment au- 
thority to control dissolved sulfides in wastewater 
to a maximum of 0.5 mg/L. By 1983, the original 
sulfide control facility was outdated, undersized, 
and costly to operate. Modeling and wastewater 
analysis indicated that summertime flows could 
contain as much as 5 mg/L sulfides (10 times the 
allowable level). Evaluation and bench-scale test- 
ing of 12 chemicals and chemical combinations 
indicated that ferrous chloride (FeCl2) was the 
most cost-effective sulfide control chemical for 
Mesa. The prototype control station, designed to 
feed bulk FeCl2 to the sewers, began operation in 
late 1985. The station was so effective at control- 
ling dissolved sulfides below the 0.5 mg/L limit 
that Mesa had two similar stations constructed in 
1987 to protect other portions of its sewers. (Au- 
thor’s abstract) 

W89-09655 


PRIVATIZATION: AN EMERGING MANAGE- 
MENT AND FINANCING TREND. 

For primary bibliographic entry see Field 6C. 
W89-09724 


FRACTIONATION OF THE ORGANIC 
MATTER OF A _ LANDFILL LEACHATE 
BEFORE AND AFTER AEROBIC OR ANAERO- 
BIC BIOLOGICAL TREATMENT, 

Laboratoire de Chimie Physique Appliquee et En- 
vironnment, Villeurbanne (France). 

R. Gourdon, C. Comel, P. Vermande, and J. 
Veron. 

Water Research IAWPRC, Vol 23, No 2, p 167- 
173, 1989. 1 fig, 3 tab, 21 ref. 


Descriptors: *Wastewater treatment, *Organic 
wastes, *Leachates, *Biological wastewater treat- 
ment, *Biodegradation, Wastewater treatment, Mi- 
crobial degradation, Aerobic treatment, Anaerobic 
treatment. 


Membrane ultrafiltration, gel permeation and high 
performance liquid chromatography were used to 
separate the soluble organics of a leachate collect- 
ed from a mixed industrial and urban waste tip. 
The organic load of the leachate was low and 
consisted mainly of compounds below 500 MW 
(over 95% of the total organic carbon) although 
volatile fatty acids were not present. The fractiona- 
tion of the organic matter was performed before 
and after aerobic or anaerobic treatment in order 
to compare the aerobic and anaerobic biodegrada- 
bilities. It was found that a large majority of the 
organics initially present in the leachate were very 
well degraded under both aerobic and anaerobic 





conditions, and that the organic matter resistant to 
aerobic or anaerobic biodegradation consisted of 
industrial chemicals. These organics were almost 
non-biodegradable in anaerobiosis, whereas they 
were biodegraded to about 50% in aerobic condi- 
tions. Furthermore, the addition of phosphorus and 
of yeast and beef extracts in the leachate did not 
improve the efficiency of the treatments. There- 
fore, the lack of essential nutrients is probably not 
the cause of the resistance to biodegradation. (Au- 
thor’s abstract) 

'W89-09825 


ADAPTIVE P ESTIMATION USED 
TO OBTAIN REDUCED KINETIC MODELS 


FOR THE BIOLOGICAL TREATMENT PROC- 


ESS, 

Institutul de Energetica Chimica si Biochimica, 
Bucharest (Romania). 

G. Maria, and T. Ognean 

Water Research IAWPRC, Vol 23, No 2, p 175- 
181, 1989. 6 fig, 1 tab, 26 ref, append. 


Descriptors: *Wastewater treatment, *Activated 
sludge process, *Model studies, Mathematical 
models, Data processing. 


In order to determine the possibilities of adopting 
and reducing an extended, combined mathematical 
model using a concomitant parameter estimation- 
model reductions (CPE-MR) procedure; laborato- 
ry-scale experimental data for the activated sludge 
process were obtained. These data were used to 
determine substratum and biomass concentrations 
variations under certain experimental conditions. 
Results indicated the CPE-MR procedure allowed 
a rapid and global solution for the non-linear esti- 
mation problem, with a high reliability by incorpo- 
rating the adaptive random search procedure. This 
technique enables an increasingly simple model to 
be obtained during search iteration that is in good 
agreement with the experimental data. This strate- 
gy can save computational time and also points out 
the kinetic parameters with insignificant influence 
on the model. (White-Reimer-PTT) 

W89-09826 


DISTRIBUTION OF HEAVY METALS BE- 
TWEEN THE PRINCIPAL COMPONENTS OF 
DIGESTED SEWAGE SLUDGE, 

Oxford Univ. (England). Soil Science Lab. 

For primary bibliographic entry see Field 5A. 
W89-09829 


EFFECT OF HEAVY METALS ON METHANE 
PRODUCTION AND 
CARBON LEVELS DURING 
BATCH ANAEROBIC SLUDGE DIGESTION, 
Michigan Biotechnology Inst., Lansing. 

R. F. Hickey, J. Vanderwielen, and M. S. 
Switzenbaum. 

Water Research IAWPRC, Vol 23, No 2, p 207- 
218, 1989. 8 fig, 25 ref. NY State Energy R&D 
Authority Contract 720-RIER-RER-85. 


Descriptors: *Wastewater treatment, *Heavy 
metals, *Sludge digestion, *Methane, Copper, 
Zinc, Cadmium, Carbon monoxide, Hydrogen, 
Anaerobic digestion. 


Heavy metals can cause upset in the anaerobic 
digestion of municipal sludges. Using serum bottle 
assays, the impact of three transition heavy metals 
(copper, zinc and cadmium) on methane produc- 
tion rate and trace hydrogen and carbon monoxide 
gas levels during the digestion of waste activated 
sludge was examined. Results indicate that normal 
substrate flow is interrupted at a point in the 
degradation sequence prior to the methanogenic 
steps by the pulse addition of heavy metals. Sub- 
strate pulsing experiments were used to help assess 
which groups of the anaerobic ecosystem were 
inhibited by heavy metal addition. Results indicate 
hydrogen monitoring holds promise as an effective 
means to examine digester upset brought on as a 
consequence of heavy metal induced inhibition. 
Results also demonstrate the need to supplement 
pure and enrichment culture studies with assays 
that examine the response of the entire ecosystem 
of interest. A characteristic carbon monoxide re- 
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sponse was also observed and may be useful in 
detecting metal induced inhibition. (Author’s ab- 


stract) 
W89-09830 


THERMAL CONDUCTIVITY OF SLUDGES, 
Duke Univ., Durham, NC. Dept. of Civil and 
Environmental Engi q 

P.A. Veuiind, and C. J. Martel. 

Water Research IAWPRC, Vol 23, No 2, p 241- 
245, 1989. 10 fig, 9 ref. 


Descriptors: *Sludge, *Sludge bed, *Sludge dis- 
posal, *Sludge drying, Conductivity, Freezing, 
Thawing, Design criteria. 


Zee Re sneee te One ae ey es 
freezing bed depends on the thermal conductivity 
of the settled sludge layer on the thaw- 
ing sludge. The objective of this research is to 
measure the thermal conductivity of this layer. Six 
different sludges are tested, and it is found that 

thermal conductivity is found to be about 0.00085 
cal/cm sC. In general, thermal conductivity de- 
creases with increased solids concentration. The 
implication of these results to the design of a 
freezing bed is important. Since sludge has a lower 

Gamal conductivity than waters, pot ge emphasis 
must be given to the thawing design depth if the 
frozen sludge is to be completely thawed and 
drained during the summer season. (Author’s ab- 


stract) 
W89-09833 


CONVERSION OF CELLULOSIC WASTE TO 
POLYMERIC ADSORBENT RESIN FOR 
WATER CONTAMINANTS REMOVAL, 
Howard Univ., Washington, DC. School of Engi- 
neering. 

M. T. Angaji, and M. M. Varma. 

Journal of Environmental Systems JEVSBH, Vol. 
18, No. 2, p 153-158, 1988-89. 12 ref. 


Descriptors: *Adsorbents, *Waste disposal, 
*Wastewater treatment, Cadmium, Cellulose, Haz- 
ardous wastes. 


A method of converting peer eneageae e 
wastes into a polymeric resin (cellulose 
lyacrylonitrile) is described which uses the a 
ing material to remove contaminants 
from water. The preliminary laboratory studies 
showed that cellulose polyacrylonitrile re- 
moved 99.5% of nonylphenol iooras aqueous solu- 
tions. High performance liquid chromatography 
was used for measuring nonylphenol. It was also 
found that 78% of cadmium was removed. Cadmi- 
um was measured using atomic absorption tech- 
niques. The limited results show that cellulose 
grafted copolymer has promising industrial appli- 
cation for removing water contaminants 
aqueous solution. The technique appears to offer 
significant economic, energy, and environmental 
advantages over alternative methods and to pro- 
vide a way to improve various waste disposal and 
recovery systems. (Miller-PTT) 

89-09853 


PERFORMANCE OF ULTRA-LOW-VOLUME, 
FLUSH TOILETS IN PHOENIX, 

Ayres Associates, Tampa, FL. 

For primary bibliographic entry see Field 3D. 
W89-09861 


BIO-AGGLUTINATION FOR IMPROVING AC- 
TIVATED SLUDGE PERFORMANCE, 

Korea Advanced Inst. of Science and Technology, 
Seoul (Republic of Korea). 

H. S. Shin, H. S. Park, and R. W. Regan. 

The Science of the Total Environment STENDL, 
Vol. 77, = 2/3, p 277-288, December 1988. 5 fig, 
5 tab, 8 ref. 


Descriptors: *Wastewater treatment, *Activated 
sludge process, *Biological wastewater treatment, 
Oxidation, Flocculation, Sludge. 


An attempt was made to improve the treatment 
efficiency of an activated sludge system by operat- 


ing it in a combination of high-growth and low- 
growth conditions for maximum biooxidation and 
bioflocculation, respectively. The experiment was 
conducted in batch and continuous reactors, and 
simulation was carried out to evaluate the system 
proposed on the basis of the results obtained. The 
observed yield coefficient and specific substrate 
utilization rate were affected by the mean cell 
residence time. Mixing intensity had a marginal 
effect on the sludge volume index and supernatant 
chemical oxygen demand. Bioflocculation was 
more affected by sludge characteristics than by 
py: ype The simulation results indicate 
system could produce the same 
amount of sludge as conventional processes but 
with improved treatment efficiency. (Author’s ab- 


stract 
W89-09917 
NARRAGANSETT BAY POLLUTION CON- 
TROL: AN EVALUATION OF PROGRAM OUT- 
COME, 

Rhode Island Univ., Kingston. Marine Affairs Pro- 


gram. 
For primary bibliographic entry see Field 5G. 
W89-09946 


EFFECT OF PH ON THE INDIRECT PHOTOL- 
YSIS TREATMENT OF THREE REFRACTORY 
HERBICIDES, 


Nevada Univ., Reno. Dept. of Civil Engineering. 
R. J. Watts, V. D. Adams, and E. J. Middlebrooks. 
Chemosphere CMSHAP, Vol. 17, No. 10, p 2083- 
2091, 1988. 6 fig, 23 ref. 


Descriptors: *Photolysis, *Hydrogen ion concen- 
tration, ‘Herbicides, *Organic oo ag 
*Wastewater treatment, Chemical properties, Eco- 

nomic aspects, Costs, Wastewater treatment, Agri- 
cultural chemicals. 


Indirect photolysis rates for the methylene blue- 


methyl-N’-(3-(trifluoromethyl)phenyl)urea) 
investigated as a function of pH. Methylene blue 
sensitized photolysis rates were highest at basic 
pH; riboflavin-sensitized photolysis rates varied 
and were su ific. Methylene blue and 
riboflavin bleaching rates were highest at basic pH. 
Operation and maintenance costs for a photolysis 
treatment system may be reduced if sensitizer 
bleaching is kept to a minimum. Earlier studies 
emp! minimizing sensitizer bleaching by 
controlling waste concentration, pH, and dissolved 
oxygen, thereby making sensitizer additions mini- 
mal. In a completely mixed photolysis reactor, the 
concentration of sensitizer could be nearly equal 
throughout the system. Sensitizer 

would not be as crucial as in a plug flow regime. A 
complete-mix system would require an ion ex- 
change recovery system for the sensitizer with 
subsequent recycle to the headworks of the reac- 
tor; this system may prove to be expensive. (Fried- 


mann 
W89-09957 


CHARACTERIZATION OF THE BACTERIAL 
POPULATION STRUCTURE IN AN ANAERO- 
BIC-AEROBIC ACTIVATED SLUDGE SYSTEM 
ON THE BASIS OF RESPIRATORY QUINONE 
PROFILES, 

Konishi Co. Ltd., Tokyo (Japan). Tokyo Research 
Lab. 


A. Hiraishi, K. Masamune, and H. Kitamura. 
Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 4, p 897-901, April 1989. 2 
fig, 3 tab, 23 ref. 


treatment, Acinetobacter, Hi 
formance liquid chromatography, Anaerobic con- 
ditions, Aerobic conditions. 


Bacterial respiratory quinones were used as bio- 
markers for studying the bacterial population 
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structure, especially the content of Acinetobacter 
species, in a laboratory-scale anaerobic-aerobic ac- 
tivated sludge system and in the standard aerobic 
system. All tested sludges contained both ubi _ 
one and menaquinone, with a molar ratio of 

1:0.5. High performance liquid he acer er 
showed that ubiquinone with eight isoprene units 
(Q-8) was present as the predominant ubiquinone, 
Q-10 was the second most common type, and Q-9 
and other homologs were minor pe ip in _ 
anaerobic-aerobic sludge and the standard aerobi 

sludge. Bacteriological examination indicated that, 
in both sludge systems, Q-8-containing bacteria 
constituted a large _—— of the aerobic heter- 
otrophic bacterial flora, but only a few strains with 
Q-9 were found. These findings demonstrate that 
the population of Acinetobacter species, which 
contain Q-9 as the major quinone, is negligible in 
those environments. The present results suggest 
that the introduction of anaerobic conditions into 
the aerobic batch process has little influence on the 
bacterial community structure. (Author’s abstract) 
W89-09965 


EFFECT OF CALCIUM ON ANAEROBIC DI- 
GESTION, 
Rhodes Univ., Grahamstown (South Africa). 
Dept. of Chemistry and Biochemistry. 

C. A. Jackson-Moss, J. R. Duncan, and D. R. 
Cooper. 

Biotechnology Letters BILED3, Vol. 11, No. 3, p 
219-224, March 1989. 3 fig, 2 tab, 8 ref. 


Descriptors: *Wastewater treatment, *Anaerobic 
digestion, *Bacteria, *Calcium, *Sludge, Hydrogen 
ion concentration, Volatile fatty acids, Chemical 
oxygen demand, Methane bacteria. 


The ability of methanogenic bacteria to adapt to 
high concentrations of Ca was investigated using a 
9 liter Upflow Anaerobic Sludge Blanket reactor 
fed semi-continuously with a synthetic waste. A Ca 
concentration of up to 700 mg/I had no inhibitory 
effect on anaerobic digestion. The volume of 
biogas produced remained constant over the exper- 
imental period, with the methane content varying 
between 75-80%. The pH, volatile fatty acids and 
percentage chemical oxygen demand removed 
were also maintained at a stable level, indicating 
that methanogens have the ability to adapt to high 
concentrations of Ca and that after acclimatization, 
the metabolic activity of the microbes is the same 
as at low concentrations of Ca. Anaerobic diges- 
tion can thus be used for treatment of wastewaters 
containing high concentrations of Ca, provided the 
microorganisms have sufficient time to adapt to the 
a of Ca. (Sand-PTT) 
89-09988 


KINETICS OF ACETATE, PROPIONATE AND 
BUTYRATE IN THE TREATMENT OF A SEMI- 
SYNTHETIC LANDFILL LEACHATE ON AN- 
AEROBIC FILTER, 

Institut National des Sciences Appliquees de Lyon, 
Villeurbanne (France). Lab. de Chimie et Genie de 
l’Environnement. 

R. Gourdon, C. Comel, P. Vermande, and J. 
Veron. 

Biotechnology and Bioengineering BIBIAU, Vol. 
33, p 1167-1181, April 5, 1989. 14 fig, 9 tab, 32 ref. 


Descriptors: *Wastewater treatment, *Water pollu- 
tion treatment, *Landfills, *Leachates, *Volatile 
acids, *Anaerobic digestion, Acetate, Propionate, 
Butyrate, Kinetics, Computer models, Simulation. 


The kinetics of acetate, propionate, and butyrate 
removal was studied in conditions of leachate 
treatment in a plug flow anaerobic fixed-film reac- 
tor. An original experimental procedure was fol- 
lowed under sequential feeding conditions to main- 
tain the bacterial biomass in a quasi-steady state all 
along the study. With an appropriate computer 
program based on the least squares method, the 
apparent kinetic parameters of volatile fatty acid 
(VFA) removal were calculated within concentra- 
tion ranges below the levels of salt inhibition. The 
models proposed are based on simple theoretical 
considerations. Kinetic constants were used to pre- 
dict the removal of mixtures of the three major 
VFAs studied, at various feed concentrations. 


Three sets of concentrations were tested, and the 
experimental data were compared to the simula- 
tions. This study, together with other experimental 
observations previously reported, suggests that 
under sequential feeding conditions the classical 
assumption of butyrate beta-oxidation should be 
rejected. Butyrate seems to be anaerobically decar- 
boxylated, but propionate thus formed inside the 
biofilm is degraded as soon as its formation pro- 
ceeds. It was therefore considered that butyrate 
degradation produces, through propionate interme- 
- 1 mole acetate per mole butyrate removed. 
ie ene an or butyrate concentrations were 
¢ same phenomenon was noted, to a much 
eee extent, for the degradation of acetate formed 
inside the biofilm. (Author’s abstract) 
W89-09989 


EFFECTS OF METALS FROM MINE TAIL- 
INGS ON THE MICROFLORA OF A MARSH 
TREATMENT SYSTEM, 

Toronto Univ. (Ontario). Dept. of Microbiology. 
For primary bibliographic entry see Field 5C. 
W89-10080 


WATER AND ae aces FOR ALL, 
Global Water, Washington, 

For og bibliographic is see Field 5F. 
W89-1010 


VIABLE LOW-COST SANITATION OPTIONS, 
Bouwcentrum, Rotterdam (Netherlands). 

K. Nimpuno. 

IN: Water and Sanitation: Economic and Socio- 
logical Perspectives. Academic Press, Inc., New 
York. 1984. p 265-282, 1 tab. 


Descriptors: *Wastewater treatment, *Sanitation, 
*Developing countries, Cesspools, Latrines, Eco- 
nomic aspects, Aqua privy, Vietnamese toilet, Toi- 
lets, Anaerobic digestion, Double pour flush 
system, Composting, Aerobic composting. 


Low-cost sanitation systems for developing coun- 
tries must consider simple operation, low construc- 
tion costs, easy construction from local materials, 
avoidance of water use, adaptability to high densi- 
ty urban areas, prevention of soil and water con- 
tamination, exclusion of flies and animals, mini- 
mum handling of excreta, and freedom from odors 
and unsightly conditions. Bucket latrines, in which 
the contents are chemically treated and transport- 
ed to a treatment plant, proved too expensive. 
Likewise on-site treatment systems (moldering toi- 
lets, composting toilets, and incinerating toilets) 
proved too expensive and difficult to operate in 
humid regions. Cost analysis of several sewage 
systems, including original cost, water costs, and 
recurrent costs shows a low-cost group (pour flush 
toilet, pit latrine, communal toilet, vacuum-truck 
cartage, low-cost septic tank, composting toilet, 
and bucket cartage); a medium-cost group 
(sewered aquaprivy, aquaprivy, and Japanese 
vacuum-truck cartage); and a high-cost group 
(septic tank and sewerage). Among the more prac- 
tical and successful systems are the aquaprivy, 
cesspool, Vietnamese toilet, improved pit latrine, 
double pour flush system, and aerobic composting. 
(See also W89-10100) (Cassar-PTT) 

W89-10113 


LEAD RECOVERY FROM AQUEOUS SOLU- 
CEMENTA- 


TION AND WASTEWATER BY 

TION UTILIZING AN IRON ROTATING DISC, 
Thessaloniki Univ., Salonika (Greece). Environ- 
mental Pollution Control Lab. 

T. Angelidis, K. Fytianos, and G. Vasilikiotis. 
Resources, Conservation and Recycling, Vol. 2, 
— 2, p 131-138, February 1989. 4 fig, 1 tab, 12 
ret. 


Descriptors: *Recycling, *Industrial wastewater, 
*Lead, *Electrochemistry, *Iron, *Wastewater 
treatment, *Chemical precipitation, Reclamation, 
— ion concentration, Temperature, Coagu- 
lation. 


The storage battery industry is the largest con- 
sumer of lead, and therefore a prime concern for 


some engineers is how to remove and/or recover 
the lead from used batteries. Cementation, the elec- 
trochemical precipitation of a metal, usually from 
an aqueous solution of its salts, by a more electro- 
positive metal, has the advantages of simple con- 
trol requirements, low energy consumption, and 
recovery of valuable or toxic metals in a harmless 
and reusable form. The most effective precipitant 

geometry for the a of the kinetics of a 
cementation system is that of a smooth rotating 
disc. A lead-ion cementation system was investi- 
gated using an iron rotating disc. The extent of 
lead removal and excess iron consumption in simi- 
lar conditions to those of lead-bearing wastewater 
were determined experimentally for different 
values of pH, rotating disc speed, temperature, and 
initial lead-ion concentration. The experimental 
data were compared by means of rate coefficients. 
The efficiency of lead removal was tested using 
wastewater from the manufacture of storage bat- 
teries. It was concluded that an iron rotating disc 
can be used effectively for the recovery of lead 
ions from aqueous solutions and wastewater. Lead 
is replaced by a less toxic metal, and excess iron 
produced can be used as a coagulant for the pre- 
cipitation treatment of the wastewater. (Fish-PTT) 
W89-10193 


DEWATERING MUNICIPAL 
SLUDGES SELECTING A PROCESS, 
Environmental Protection Agency, Cincinnati, 
OH. Center for Environmental Research Informa- 
tion. 

J. E. Smith. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-238159. 
Price codes: AO3 in paper copy, AOI in microfiche. 
Report No. EPA/600/D-88/175, August 1988. 7p, 
4 fig, 7 tab. 


SEWAGE 


Descriptors: *Dewatering, *Wastewater treatment, 
*Municipal wastewater, Sludge drying, Filtration, 
Centrifugation, Sludge disposal 


Using information and data obtained for an update 
of the EPA’s guidance document on dewatering 
municipal wastewater sludges, a sequential review 
is made of key considerations in selecting an opti- 
mum process. Included in the discussion are the 
principal mechanical dewatering devices now 
being applied: continuous belt filter presses, solid 
bowl centrifuges and recessed plate filter presses; 
their simplicity of operation and their major oper- 
ational variables. All of the various methods of 
mechanical sludge dewatering have the capability 
to produce good recovery (> 90 percent) of feed 
solids and thus the major differentiation is the cake 
solids content. The capital cost and O&M costs 
associated with dewatering may be of secondary 
concern if there is a high cost associated with the 
water content of the sludge. Selection criteria for a 
“ene dewatering process are critiqued in light of 
iow the sludge will be disposed of, plant size and 
ease of the dewatering processes’ operation. (Au- 
thor’s abstract) 
W89-10248 


STORM WATER MANAGEMENT MODEL, 
VERSION 4. PART A: USER’S MANUAL, 
Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

For primary bibliographic entry see Field 5B. 
W89-10257 


SEWER REHABILITATION (JAN —_— A... 
CITATIONS FROM THE SELECTED W 
RESOURCES ABSTRACTS DATABASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 8A. 
W89-10259 


SURVEY AND EVALUATION OF FINE 
BUBBLE DOME AND DISC DIFFUSER AER- 
ATION SYSTEMS IN NORTH AMERICA, 
Houck (D.H.) Associates, Inc., Silver Spring, MD. 
D. H. Houck. 

Available from the National Technical Information 





Service, Springfield, VA 22161, as PB88-243886. 
Price codes: A06 in paper copy , ADI in microfiche. 
Report No. EPA/600/2-88/001, — 1988. 99p, 
4 fig, 7 tab, 8 ref, 2 append. ‘A Contract 
C2667NASX. 


Descriptors: *Diffusers, *Aeration, *Bubble dome, 
*Wastewater facilities, *Surveys, Wastewater 
treatment, Maintenance, Performance evaluation. 


This research project was undertaken with the 
overall objective of better defining the oxygen 
transfer performance, operation and maintenance 
(O&M) requirements, and proper design approach- 
es for ceramic fine bubble dome and disc diffuser 
aeration systems in activated sludge 
wastewater treatment. A study of dome and disc 
diffuser aeration systems in 19 North American 
activated sludge plants was carried out during this 
project. Two of the plants were located in the 
metropolitan Toronto (Ontario), Canada, area. The 
remaining 17 were located in the United States. 
The plants were selected from installation lists 
fw mat Bin by the principal manufacturers of dome 
— on the bases of size and 
po care the system, location, and quality of available 
data. All were municipal wastewater treatment 
plants treating predominantly domestic wastes, 
though some had significant industrial flows as 
well. Data on design bases, influent and effluent 
wastewater characteristics, aeration power and air 
flow, and O&M experience were requested from 
each plant. These were supplemented as needed by 
on-site investigations and interviews that focused 
on the practical b gery F experience of plant per- 
sonnel. The resi of this work provide ample 
evidence that, although the North American expe- 
rience has not been as uniformly satisfactory as 
that of overseas users, ceramic fine bubble aeration 
technology can be successfully implemented here. 
Those plants that have avoided major design flaws 
and are operated conscientiously are performing 
quite well. Most of the problems being experienced 
would require little money or time to correct. 
Better training of plant operators and improved 
design practices are urgently needed. Also, in- 
creased emphasis should be placed on using ceram- 
ic systems in larger, better maintained plants where 
the cost savings realized can be quite large. Cur- 
rently, most North American ceramic diffuser sys- 
tems are installed in plants of < 5 million po ty 
day capacity. (Author’s abstract) 
W89-10280 


ANAEROBIC FLUID-BED TREATMENT OF 
COAL CONVERSION WASTEWATER, 
Illinois Univ. at Uncuetldan Pee Dept. of Civil 
En 
Mt Suites J. T. Pfeffer, G. F. Nakhla, and U. 
K. Traegner. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-009690. 
Price codes: A03 in paper copy, AOI in Ng gp 
ark No. DOE/PPC/90514--T6, (1988). 13p, 1 

1 ref. DOE Contract DE-FG22-86PC90514. 


Descriptors: *Wastewater treatment, *Anaerobic 
digestion, *Mine wastes, *Coal wastes, *Mathe- 
matical studies, Coal mines, Granular activated 
carbon, Adsorption, Mathematical models. 


Anaerobic fluidized-bed granular activated carbon 
(GAC) reactors have been proven successful for 
the treatment of biologically inhibiting 
wastewaters such as -— conversion wastewaters. 
However, in ti s which con- 
tain compounds that poy only resist biodegradation 
but also inhibit the degradation of other com- 
pounds, adsorption on GAC represents a viable 
Strategy for the removal of these inhibitory com- 
pounds. Since the adsorptive capacity of the reac- 
tor media is limited, partial replacement of the 
carbon bed is then necessary to maintain the con- 
centration of inhibitory compounds below thresh- 
old levels. The cost of the GAC replacement 
therefore represents a major operating cost of the 
system. The hydraulic detention times and the 
associated carbon inventory represent the single 
most important capital cost parameter. The objec- 
tives of this research were to determine, using 
experimental and modeling strategies, the effects of 
hydraulic detention time and the schedule of GAC 
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replacement on the performance of fluidized bed 
GAC anaerobic reactors during the a 4 
coal conversion 
realized by the following activities: (1) C Operation 
of two expanded-bed GAC anaerobic reacto: 

empty-bed hydraulic detention times of ry ee 0 mre 05 5 
days. The wastewater fed to the two reactors 
included phenol, acetic acid and o-cresol as model 
compounds of a real coal ersion 

(2) priew ey of a mathematical model of the 
expanded GAC anaerobic reactor incorporating 
ao vatiane iebuuiaes gh annus tx Gilt aeveme 
such as biodegradation, adsorption on GAC, and 
the regular replacement of reactor GAC with 
virgin media; and (3) The calibrated model will be 
used to analyze a vast volume of experimental data 
on the treatment of coal gasification wastewater 
and refinery = water stripper bottoms using 
fluidized bed GAC anaerobic reactors. (Lantz- 


PTT) 
W89-10282 








DEVELOPMENT OF WATER AND SOIL 
TREATMENT TECHNOLOGY BASED ON THE 
UTILIZATION OF A WHITE-ROT, WOOD 
ROTTING FUNGUS, 

Environmental Protection Agency, Cincinnati, 
OH. Hazardous Waste Engineering Research Lab. 
J. A. Glaser. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-238175. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. EPA/600/D-88/143, August 1988. 
12p, 32 ref. 


Descriptors: *Wastewater treatment, *Soil treat- 
ment, *Biodegradation, *Fungi, Hazardous wastes, 
Organic compounds, Lignin, egy ners bi- 
a Arochlor, DDT, Lindane, Chlorinated 
ydrocarbons. 


The wood rotting fungus, Phanerochaete chryso- 
spustane ban bem sileeled eb 0 caniiiete epatiee oo 
be used as a degrader of hazardous waste organic 
constituents found in liquids and soils. The selec- 
tion of this s is attributable to its rapid 
growth, its ability to de; rapidly, its 
ability to asexually multiply, and its high tempera- 
ture optimum. Based on the fungus’ ability to de- 
grade lignin several investigators speculated that 
the fungus should be able to degrade aromatic 
organic constituents found in hazardous waste. 
Early studies with the polychlorinated fhe pea 
mixture Arochlor 1254, DDT, Lindane and other 
chlorinated contaminants indicated that the 

may have exceptional degradative abilities. 
lignin degrading ability of the fungus is a second- 
ary metabolic cycle that is controlled by the ab- 
sence of certain nutrients. (Author’s abstract) 
W89-10290 


CATALYTIC DESTRUCTION OF HAZARDOUS 
ORGANICS IN AQUEOUS SOLUTIONS, 
Battelle Pacific Northwest Labs., Richland, WA. 
E. G. Baker, and L. J. Sealock. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-009535. 
Price codes: AO3 in paper copy, ‘A01 in microfiche. 
Report No. PNL--6491-2, April 1988. 45p, 8 fig, 7 
i 15 = append. DOE Contract DE-AC06- 
76RLO- 


Descriptors: *Chemical degradation, *Chlorinated 
hydrocarbons, *Wastewater treatment, *Hazard- 
ous wastes, *Organic compounds, *Catalysts, Hy- 
drocarbons, , Hexane, Naphthalene, 
Chlorobenzene, Trichloroethylene. 


Pacific Northwest Laboratory (PNL) is develop- 
ing a process for destroying hazardous organics 
and chlorinated organics in aqueous solutions. The 
process is targeted at liquid waste streams that are 
difficult and costly to treat with conventional or 
developing technologies. In the PNL process, 
aqueous solutions are treated with a transition 
metal catalyst at 300 C to 460 C and 200 to 5000 
psig pressure to convert the wastes to innocuous 
gases. pe proof-of-principle tests conducted in 
a 1-liter batch reactor, destruction of over 99% (in 
most cases approaching 99.9%) of the organic ma- 
terial was achieved. Hexane (methyl isobutyl 


ketone, MIBK), p-cresol, hexane, benzene, and 
naphthalene were used as model waste materials. 
The only major product with all of the organic 
was a gas containing 50% to 75% 

oallenn 25% to 45% carbon dioxide, and 0% to 


catalyst activity. The first 6 months of testing in 
the batch reactor have indicated that the concept 
has significant promise as a commercial process for 
destroying hazardous organics and chlorinated or- 


lytic 

treatment technology such as carbon adsorption 
air stripping, is that the process removes and de- 
stroys the organic materials. No hazardous residu- 
als are produced. (Lantz-PTT) 

W89-10296 


COMPUTER MODEL FOR OPTIMIZING THE 
OPERATION OF A WASTEWATER TREAT- 
MENT SYSTEM DEALING WITH WET 
WEATHER FLOWS, 

WSK Associates Ltd., Milwaukee, WI. 

W. J. Katz, V. Novotny, and D. Lee. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-235890. 
Price codes: A04 in paper copy, AOI in microfiche. 
Phase I Report to the National Science Founda- 
tion. Report No. NSF/CEE-85011, September 
1985. <o. 12 fig, 3 tab, 52 ref. NSF GRant CEE 


Descriptors: *Computer models, *Wastewater 
treatment, *Water pollution control, *Model stud- 
ies, Mathematical studies, ARIMA models, Weath- 
er, Water pollution prevention. 


The feasibility of using the Box-Jenkins Auto-Re- 
gressive Integrated Moving Average (ARIMA) 
Models as a tool to control discharges of untreated 
overflows of combined sewage (CSO’s) was inves- 
tigated. These models can describe the input/ 


operations. ARIMA 
Models were examined using an IBM-PC comput- 
er. From this preliminary examination, it is highly 
Ee eee 
tical use in managing wet her flows 
systems to minimize pollution. (Authors # abstract) 
W89-10310 





WASTEWATER AND HAZARDOUS WASTE 


Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A195 702. 
Price codes: A04 in y, AOl in microfiche. 
Final Report, March 1988. 88p, 7 fig, 9 tab, 8 ref, 6 
append. 


Descriptors: *Wastewater treatment, *Hazardous 
materials, *Waste management, *Water pollution 
= *Florida, Homestead Air Force Base, 
Military ——— Silver, Benzene, Chlorinated 
—- ercury, Oil pollution, Hydrocar- 
ms. 


Wastewater and hazardous waste surveys were 
conducted at Homestead AFB to address possible 
problems with oil/water separators and to evaluate 
the hazardous waste management program. The 
analytical results from the wastewater survey 
showed mercury, silver, benzenes, chlorinated ben- 
zenes, fuel components, and various purgeable ha- 
locarbons above the discharge limit presented in 
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the Dade County Code. Recommendations include 
the following: (1) wastewater found to be out of 
compliance should be resampled to verify the 
chemical concentrations; (2) the separator located 
outside the jet engine test cell should be pumped 
out and the contents disposed of as hazardous 
waste; (3) Homestead AFB needs to update their 
waste analysis plan; (4) the base should do charac- 
teristic hazardous waste analysis on neutralized 
battery acid; (5) containers at waste storage sites 
should be secured; (6) paint booth wastewater 
should be routinely tested for characteristic haz- 
ardous waste; (7) the Hazardous Waste Training 
rogram should be upgraded to include inputs 
— the Bioenvironmental Engineering Shop; and 
(8) the base fuels lab should test all fuel brought to 
the fire training pit. (Lantz-PTT) 
W89-10365 


REMOVAL AND SELECTIVE RECOVERY OF 
HEAVY METAL IONS FROM INDUSTRIAL 
WASTE WATERS, 

New Mexico State Univ., Las Cruces. Dept. of 
Chemistry 

D. W. Darnall, and J. Gardea-Torresdey. 
Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-166763/ 
AS, Price codes: A05 in paper copy, A01 in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces, Technical Completion Report, 
February 1989. 87p, 60 fig, 1 tab, 41 ref. Contract 
USGS 14-08-0001-G1286. State project 1345660. 


Descriptors: *Wastewater treatment, *Metal ion 
binding, *Biomass, *Cyanidium, Water treatment, 
Algae, Heavy metal ions, Industrial wastewater, 
Electroplating wastewater, Spirulina, Copper ions, 
Silica polymers, Waste recovery. 


The influence of hard-water components 
(calcium(II) and magnesium (II) on metal ion bind- 
ing to different algal biomasses was investigated. 
Concentrations as high as 10,000 ppm of calcium 
and magnesium ions were virtually without effect 
on the binding of per(II), aluminum(III), 
gold(III), and ~ ions to harvested cells 
of Spirulina or Cyanidium. Slight inhibition of 
cadmium(II), nickel(II), and zinc(IDion binding 
was observed for both algal species. Different 
algal-silica polymers showed good copper binding 
properties when exposed to an authentic copper- 
plating bath sample. However, various algal poly- 
mers exhibited substantial variations in form- 
ance under comparable conditions. The algal, Spir- 
ulina and Cyanidium, were cultured under differ- 
ent nitrogen concentrations. Metal ion binding ex- 
periments with the resultant biomass indicated that 
the nitrogen concentration present during growth 
of Spirulina had no impact on its metal ion binding 
capacity. Conversely, the metal ion binding capac- 
ity of Cyanidium was decreased in biomass grown 
at nitrogen levels below those found in the normal 
growth medium; however, growth medium nitro- 
gen concentrations above normal many cause in- 
creased expression of high affinity gold binding 
sites. The copper binding capacity of Cyanidium 
biomass was found to increase, when cells were 
cultured in medium containing elevated levels of 
copper ion. The mechanism of metal ion binding to 
algae was studied by modifying algal chemical 
functional groups. These modifications showed 
that carboxyl mee are primary binding sites. 
Amino and sulfhydryl groups also play a role in 
algal metal ion binding, but to a lesser extent. 
(USGS) 
W89-10476 


LIGHT-SENSITIZED DECONTAMINATION 
OF GROUNDWATER HAZARDOUS CHEMI- 


Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

R. A. Larson, M. B. Schlauch, D. D. Ellis, K. A. 
Marley, and H. L. Ju. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-178578/ 
As, Price codes: A03 in paper copy, A01 in micro- 
fiche. Environmental Research Laboratory, Final 
Report, 1988. 25p, 13 fig, 3 tab, 44 ref. USGS 
contract 14-08-0001-G1298. 


Descriptors: *Wastewater treatment, *Photosyn- 
thesis, *Oxygen, *Groundwater pollution, *Iron 
—- *Riboflavin, *Photolysis, Herbicides, 
Sunlight, Or, —_ compounds, Atrazine, Carbaryl, 
2-4-D, Alac’ 


The use of sunlight, oxygen, and dissolved organic 
compounds active as ‘photosensitizers’ (substances 
capable of absorbing sunlight and transforming it 
into chemically useful forms) is a promising treat- 
ment for contaminated waters. Light is absorbed 
by the sensitizing substance, raising it to a higher 
energy excited state. Reaction with the excited 
state substance converts molecular oxygen to a 
form much more reactive with dissolved com- 
pounds. Riboflavin (Vitamin B2), a naturally oc- 
curring compound and a known photosensitizer, 
was investigated for use in this process. A series of 
kinetic experiments explored its ability to photode- 
grade several aromatic compounds, phenols and 
es, that are related to some herbicides (such 
as carbaryl, 2,4,-D, alachlor, atrazine, and triflura- 
lin) commonly found in polluted waters. It was 
found that riboflavin when added to solutions of 
phenols or anilines greatly accelerated the rate of 
their loss in the presence of light. The sensitized 
photolysis rates increased in the absence of 
oxygen, suggesting a mechanism involving direct 
energy or electron transfer between flavin excited 
states and acceptor molecules. In addition, it was 
found that some iron salts were very significant 
SS of photodestruction of the triazine her- 
jicide, atrazine. (USGS) 
W89-10482 


ogee OF TRICHLOROETHY- 
AQUIFERS, OMANIPULATION OF 
A 


JUIFERS, 
Princeton Univ., NJ. oe of Civil Engineering 
and rations Resear 
P. R. Jaffe, S. W. Taylor, N. H. Baek, P. C. D. 
Milly, and A. C. Marinucci. 
Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-178594/ 
AS, Price codes: A09 in paper copy, AO1 in micro- 
fiche. Water Resources Program, Fi Report, 
August 1988. 189p, 68 fig, 21 tab, 109 ref. USGS 
contract 14-08-0001-G1136. 


Descriptors: *Wastewater treatment, *Trichlor- 
oethylene, *Porous media, *Biological treatment, 
*Anaerobic digestion, *Biodegradation, Aquifer 
parameters, Bacteria, Groundwater hydrology, 
Soil microbiology, Soil physics, Toxic substances, 
Biofilm, Biomass, Permeability, Dispersivity. 


Three distinct aspects of the biodegradation proc- 
ess in a porous media were addressed: (1) The 
effect of the trichloroethylene (TCE) concentra- 
tion on bacterial activity was investigated. The 
results showed that the dissolved phase concentra- 
tion directly affects the bacterial activity. For aer- 
obic soils, LDS0 for water concentrations ranged 
between 200-300 mg/L for CO2 evolution, and 80 
to 150 mg/L for dehydrogenase activity. (2) The 
de tion of TCE and its intermediates by mixed 
cultures containing fermenters and methanogens 
was investigated. Results showed that fermenters 
play an important role in this process, and that the 
degradation rate correlates with the methanogenic 
activity. It was shown that TCE can be degraded 
by these mixed cultures via 1,1-dichloroethylene to 
vinyl chloride, to chloroethane which is readily 
degradable. Kinetic rates were obtained for this 
degradation process and normalized with respect 
to the methane production. (3) The effect of bio- 
mass production in a porous media on the perme- 
ability and dispersivity was investigated. Experi- 
mental results showed that the permeability of a 
sandy media depends on the biomass if the biomass 
is less than 0.4 mg of organic carbon/cu cm, and 
becomes independent of the biomass for higher 
values. Changes in permeability and dispersivity as 
a function of the biofilm thickness were modeled 
successfully using a modified cut-and-random- 
rejoin-type model. (USGS) 
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NOVEL TWO-STAGE THREE PHASE FLUID- 
IZED BED BIOREACTOR WITH IMMOBI- 
LIZED LIVING CELLS FOR WASTEWATER 
TREATMENT APPLICATION, 


Ohio State Univ., Columbus. Dept. of Chemical 


Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-178602/ 
AS, Price codes: A07 in paper copy, AO1 in micro- 
fiche. Final Report, Ohio State University Re- 
search Foundation, Columbus, RF Project 765023/ 
717710, October 1988. 120p, 53 fig, 10 tab, 20 ref. 
USGS contract USGS 14-08-0001-G1150. 


Descriptors: *Fluidized bed process, *Biofilms, 
*Activated carbon, *Adsorption, *Biodegradation, 
*Mathematical models, *Wastewater treatment, 
*Phenols, Exchange phenomena, Bacteria, Biologi- 
cal treatment, Fluid flow, Model studies, Optimiza- 
tion, Transportation phenomena. 


This research investigated the fundamentals and 
practical design and operation of a novel two- 
stage, three-phase fluidized bed bioreactor for cost- 
effective wastewater treatment. Phenol biodegra- 
dation was selected as a model biodegradation 
system for this study. The fundamental studies 
included bubble wake structure and dynamics, 
solid mixing, gas-liquid mass transfer, biofilm char- 
acteristics and biodegradation kinetics. Compre- 
hensive mathematical models for steady state and 
dynamic phenol biodegradation in both draft tube 
and conventional three-phase fluidized bed bior- 
eactors were developed and experimentally vali- 
dated. These models provided guidelines for 
design, control and optimization of biodegradation 
processes in three-phase fluidized bed bioreactors. 
The knowledge of fundamental transport phenom- 
ena and the guidelines derived from the mathemat- 
ical models developed in this study were incorpo- 
rated in the design and operation of a novel two- 
stage three-phase fluidized bed bioreactor. The 
two-stage bioreactor was demonstrated to success- 
fully integrate immobilization, biofilm develop- 
ment, biodegradation and biofilm control functions 
into one single unit with least human intervention. 
The performance of the two-stage bioreactor in 
terms of biodegradation rate per unit solid loading 
was shown to be superior to that of a one-stage 
three-phase fluidized bed bioreactor. (USGS) 
W89-10484 


MEASUREMENT OF 4-NONYLPHENOL IN 
WATER AND WASTEWATER EFFLUENTS, 
District of Columbia Univ., Washington. Water 
Resources Research Center. 

For primary bibliographic entry see Field 5A. 
W89-10508 
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EFFECT OF LANDFILL LEACHATE IRRIGA- 
TION ON RED MAPLE (ACER RUBRUM L.) 
AND SUGAR MAPLE (ACER SACCHARUM 
MARSH.) SEEDLING GROWTH AND ON 
LIAR NUTRIENT CONCENTRATIONS, 


FO) 

Guelph Univ. (Ontario). Dept. of Land Resource 
Science. 

For primary bibliographic entry see Field 5C. 
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DESIGN AND CONSTRUCTION OF A PREHY- 
DRATED SAND-BENTONITE LINER TO CON- 
TAIN BRINE, 

Saskatchewan Univ., Saskatoon. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 5G. 
W89-09399 


FATE OF VIRUSES DURING WASTEWATER 
SLUDGE TREATMENT PROCESSES, 
Health Effects Research Lab., Cincinnati, OH. 


For primary bibliographic entry see Field 5D. 
W89-09426 


AND NITROGEN MINERALIZA- 
TION KINETICS IN SOIL PREVIOUSLY 
AMENDED WITH SEWAGE SLUDGE, 
Harvard School of Public Health, Boston, MA. 
Interdisciplinary Programs in Health 





M. Boyle, and E. A. Paul. 

Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 1, p 99-103, January/February 1989. 4 
fig, 5 tab, 20 ref. 


Descriptors: *Sludge disposal, *Mineralization, 
*Soil properties, *Digested i *Soil amend- 
ments, Carbon, Nitrogen, Organic matter, Soil 
treatment. 


Microbial mineralization rates of organic carbon 
© and nitrogen (N) were determined on the same 
udge-amended and nonamended soil samples. 
The purpose of this integrated a 
highlight the long-term dynamics of N release — 
C stabilization on sludge-affected soil. Three 
cation rates of — municipal sludge, chec! 
M and 180 Mg/ha, were incorporated in 
field plots annually for 8 years, with no addition 
during the subsequent 3 years. Barley was grown 
on the site each spring of the 11 years. In an 87- 
week laboratory incubation experiment conducted 
on soil samples collected 3 years after the last 
sludge addition, N and C mineralization rates in- 
creased with sludge a app lication rate. Soil nitrogen 
mineralization poten increased with sludge 
plication, unlike carbon mineralization poten 
which did not correlate with sludge application. 
The C/N ratio of the mineralized organic matter 
decreased with sludge application rate. Three 
years after field incorporation of sludge, decompo- 
sition of the organic ion can be described as a 
set of two first-order rate reactions. One fraction is 
characterized by a large stable element; the second 
fraction consists of a smaller labile portion which is 
characterized by low soil N mineralization poten- 
tials and C mineralization potentials, and high C N 
and C mineralization rate values. The microbial 
biomass decreased to less than half of its original 
amount after 20 weeks of incubation in all soil 
treatments. (Author’s abstract) 
W89-09462 


EFFECTS AND FATE OF PHENOL IN SIMU- 
LATED LANDFILL 

Bergen Univ. (Norway). Dept. of Microbiology 
and Plant Physiology. 

For primary bibliographic entry see Field 5B. 
W89-09504 


AND CHEMICAL FER- 
ON THE PRODUCTION OF 
Se NILOTICUS IN EARTHEN 


EFFECT OF 
TILIZERS 


INDS, 
Auburn Univ., AL. International Center for Aqua- 
culture. 
For primary bibliographic entry see Field 8I. 
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IRRIGATION TREATED 
WASTEWATER EFFLUENT UTILIZES VALU- 
ABLE RESOURCE, 

Carollo (John) Engineers, Fountain Valley, CA. 
For primary bibliographic entry see Field 3C. 
W89-09592 


ANALYSIS OF THE GENOTOXICITY OF MU- 
NICIPAL SEWAGE SLUDGE EXTRACTS WITH 
SISTER CHROMATID EXCHANGE IN CUL- 
TURED HUMAN LYMPH 


Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

S. Engl, M. J. Plewa, and P. K. Hopke. 

Water, Air, and Soil Pollution WAPLAC, Vol. 42, 
No. 1-2, p 117-128, November 1988. 7 tab, 34 ref. 


Descriptors: *Land disposal, | *Municipal 
wastewater, *Sludge, *Toxicity, *Genotoxicity, 
Human diseases, Sister chromatid exchange. 


The genotoxicity of extracts of anaerobically di- 
gested sewage sludge to human cells was assessed 
by measuring the induction of sister chromatid 
exchanges in human peripheral lymphocytes with 
and without mammalian hepatic microsomal acti- 
vation. A 2 hr exposure time with a total culture 
time of 76 hr was necessary to circumvent prob- 
lems with cell cycle delays induced by the agents 
present in the extracts. With this modified proce- 
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dure, the three extracts tested demonstrated a sta- 
tistically significant increase in the number of sister 
chromatid exchanges/chromosome observed, sug- 
gesting the presence of a genotoxic component in 
the sewage sludge. (Author’s abstract) 

W89-09614 


a OF SEWAGE IRRIGATION 

, TREE COMPONENTS AND 
METAS ACCUMULATION’ IN 
ORANGE 


ON 
VY 
NAVEL 


Menoufia Univ., Shibin al-Kom (Egypt). Dept. of 
enol niv., -Kom ; ° 
Soil Sciences. 


For a? bibliographic entry see Field 3C. 
'W89-09626 


USE OF PAPER MILL SLUDGE TO STABI- 
LIZE SAND ROADS, 
National Forest, Park Falls, WI. 
, and J. K. Bowman. 
ransportation Research Record 1106 TRREDM, 
Vol. 1, p 65-70, 1987. 4 fig, 1 tab, 5 ref. 


Descriptors: *Pulp wastes, *Sludge —_ 
*Roads, *Erosion control, Aggregates, Sand, Soil 

types, Outwash, Glacial sediments, Clays, Trans- 
portation, Wood wastes, Gravel, Sludge disposal. 


A method of stabilizing loose-sand road surfaces 
with paper mill sludge in aggregate-deficient areas 
has been developed. Select roads in the Chequame- 
gon National Forest have been treated with paper 
mill sludge from the James River 

(formerly American Can Company) since 1977. 
These roads were constructed in vast areas of 
glacial outwash sands that consisted mostly of one- 
sized particles. Aggregate is greatly needed in 
these large areas and must be imported at a high 
cost. The sludge is a waste uct of a paper 
recycling process, is available of charge, and is 
an effective stabilizing agent. The clays and wood 
fibers in the sludge give the sand cohesive proper- 
a emdp ig te vr negeh  erenrg 
uniform gradation. The characteristics of the sand- 
sludge mixture, its application and incorporation, 
the performance of roads treated, and its use in 
conjunction with gravel are discussed. When the 
sludge is mixed with sand, it forms a stable all- 
weather road, reduces substantial erosion prob- 
lems, and lessens the amount of sludge that needs 
to be landfilled. (Author’s abstract) 

W89-09634 


DIGITAL ANALYSIS OF HAZARDOUS WASTE 
SITE AERIAL PHOTOGRAPHS, 

Cook Coll., New Brunswick, NJ. Dept. of Envi- 
ronmental Science. 

For primary bibliographic entry see Field 7C. 
W89-09650 


DEWATERABILITY OF FREEZE-THAW CON- 
DITIONED SLUDGES, 

Cold Regions Research and Engineering Lab., 
Hanover, NH. 

C. J. Martel. 

Journal-Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 2, p 237-241, February 
1989. 8 fig, 2 tab, 26 ref. Dept. of the Army Project 
4A762730AT42. 


Descriptors: *Freeze-thaw ee ae 
conditioning, *Sludge ig, Drainage, Sludge 
solids, Sludge cake, y Bey caution, Biodegrada- 
tion, Digestion, Aerobic digestion, Anaerobic di- 
gestion. 


The limiting depth of peng conditioned 
sludges was determined. Column tests were con- 
deed at four depths ranging from 30 to 220 cm. 
A water treatment sludge, an anaerobically digest- 
ed wastewater sludge, and an aerobically digested 
wastewater sludge were tested. Results indicated 
that up to 2.0 m of each sludge would drain within 
minutes after freeze-thaw conditi After 
drainage, the average solids content in water 
treatment and anaerobically digested wastewater 
sludges was high enough for mechanical removal. 
In comparison, the unfrozen sludges were still 
draining after 2 weeks. Application of the freeze- 


thaw conditioning process would best be accom- 
lished in a new unit operation called a sludge 
eezing bed. (Author’s abstract) 

W89-09656 


REVIEW OF MARINE ENVIRONMENTAL 
CHEMISTRY (IN 5 

—- Sinica, Qingdao (China). Inst. of Ocean- 
ology. 

For primary bibliographic entry see Field 2L. 
W89-09762 


CONVERSION OF CELLULOSIC WASTE TO 
POLYMERIC ADSORBENT RESIN FOR 
WATER CONTAMINANTS REMOVAL, 
Howard Univ., Washington, DC. School of Engi- 
neering. 

For primary bibliographic entry see Field 5D. 
W89-09853 


SOLUTION OF THE FLOW AT A CORNER 
PROBLEM WITH A STAGNATION ZONE, 
Illinois Univ., Urbana. Dept. of Agronomy. 

For primary bibliographic entry see Field 2F. 
W89-09901 


ENVIRONMENTAL IMPACTS AND REGULA- 
TORY POLICY IMPLICATIONS OF SPRAY 
DISPOSAL OF DREDGED MATERIAL IN 
LOUISIANA WETLANDS, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

D. R. Cahoon, and J. H. Cow: 

Coastal Management t CZMIBE, Vol. 16, No. 4, p 
ant Ga, . Louisiana Sea 
College Program Loe. R/MPE-37-PD. 


Grant 
Descriptors: *Wetlands, *Water pollution preven- 
tion, *Administrative regulations, *Environmental 
policy, *Waste disposal, *Spoil banks, * 
“Dredging, Environmental protection, Environ- 
mental sanitation, Estuaries. 


a sareeynl ype spades he 
were assessed along with associated newly 


disposal sites in saline marsh indicates that 
— spray disposal may, indeed, have 


current regulatory policy may be ‘based on 
istic expectations as to the ability of this 
technology i i 
impacts. (Author’s abstract) 
W89-09945 


SUITABILITY FOR SOIL IRRIGATION OF 


THREE 

Texas A and M Univ., College Station. Center for 
Trace Characterization 

For primary bibliographic entry see Field 5C. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5E—Ultimate Disposal Of Wastes 


W89-10011 


DETERMINATION OF OPTIMAL TOXICANT 
LOADING FOR BIOLOGICAL CLOSURE OF A 
HAZARDOUS WASTE SITE, 

Louisiana State Univ., Baton Rouge. Inst. for En- 
vironmental Studies. 

M. A. Bianchini, R. J. Portier, K. Fujisaki, C. B. 
Henry, and P. H. Templet. 

IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. American Society for Testing and 
Materials, Philadelphia, PA. 1988. p 503-516, 4 tab, 
8 fig, 8 ref. 


Descriptors: *Water pollution control, *Toxicol- 
ogy, *Biodegradation, *Sludge disposal, *Toxicity, 
*Hazardous wastes, *Waste dumps, *Testing pro- 
cedures, *Microbiological studies, *Bioassay, Bac- 
teria, Fungi, Hydrocarbons, Biological closure, 
Mississippi River, Adenosine triphosphate. 


Waste materials consisting primarily of aliphatic 
and polycyclic aromatic hydrocarbons in the form 
of buried sludges and lagoon wastes were exam- 
ined in an effort to achieve biological closure of an 
abandoned hazardous waste site on the Mississippi 
River. Optimal loading levels were evaluated on 
the basis of biodegradative potential tests and acute 
toxicity of leachate. Microbial adenosine 5a tri- 
phosphate (ATP) and microbial diversity (bacteria, 
actinomycetes, yeasts, and filamentous fungi) were 
used in conjunction with Microtox tests to estab- 
lish an acceptable land treatment experimental 
design. Microbial ATP data indicated that both 
waste types stressed the indigenous microbial pop- 
ulations through Day 10. However, the microbial 
population showed recovery by Day 17. Lagoon 
wastes, applied at 4 and 8%, showed minimal stress 
and high microbial ATP levels by Day 17. Buried 
wastes showed comparable results for 2 to 4% 
waste loadings at Day 17. Microbial diversity indi- 
ces confirmed ATP estimates, which suggested a 
maximum loading rate of 8% for lagoon wastes 
and 2 to 4% for buried wastes. ECSO levels of 
leachates predicted 3.0 to 9.0% waste weight (wet 
basis) for lagoon waste and 3.0 to 6.0% waste 
weight (wet basis) for the buried waste. A loading 
rate of 4% for lagoon waste and 2.5% for buried 
waste was selected as the acceptable mean loading 
rate. Gas chromatography/mass spectroscopy 
(GC/MS) data in subsequent Phase II studies (me- 
socosms) documented significant biotransformation 
and biodegradation of the wastes at these opti- 
mized loading rates. (See also W89-10042) (Au- 
thor’s abstract) 

W89-10081 


HISTORIC WASTE-SITE USE AND GEOTECH- 
NICAL CHARACTERIZATION: DATA 
SOURCES AND DATA UTILITY, 

Missouri Univ.-Rolla. Dept. of Geological Engi- 
neering. 

For primary bibliographic entry see Field 7B. 
W89-10117 


SUCTION LYSIMETER OPERATION AT HAZ- 
ARDOUS WASTE SITES, 

Kaman Tempo, Santa Barbara, CA. 

For primary bibliographic entry see Field 5A. 
W89-10177 


LONG-TERM PERMEABILITY TESTS USING 
LEACHATE ON A COMPACTED CLAYEY 
LINER MATERIAL, 

Lehigh Univ., Bethlehem, PA. 

H. Fang, and J. C. Evans. 

IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 397-404, 5 fig, 3 tab, 6 ref. 
United States Environmental Protection Agency 
Grant No. R810992. 


Descriptors: *Permeability, *Landfills, *Leachates, 
*Linings, *Soil engineering, *Groundwater bar- 
riers, *Landfills, Leachates, Clays, Permeameters, 
Compressive strength, Soil compaction, Sampling, 
Bentonite, Montmorillonite, Physical properties. 


Laboratory permeability tests were conducted on a 
compacted clayey liner material using landfill 


leachate, with continuous permeation for a period 
from three to six months in duration in specially 
designed triaxial cell permeameters. The soil sam- 
ples were obtained from a borrow pit in eastern 
Pennsylvania and proposed for use as a compacted 
liner material. Routine soil tests, including Atter- 
berg Limits, gradation, compressive strength, and 
compaction tests were conducted on samples ex- 
posed to both tap water and leachate. Limited tests 
were conducted on bentonite-clay mixtures to il- 
lustrate the behavioral difference between high- 
poy and non-high-swelling clays. It was found 
eation of the clayey liner material with 
tana ill leachate did not significantly alter perme- 
ability of the material. Further, the physical prop- 
erties remained relatively unchanged. In contrast, 
test results conducted on bentonite-clay mixtures 
resulted in more significant changes. It is conclud- 
ed that leachate permeation of natural silty clays of 
low activity, such as the bentonite-clay mixtures 
investigated in this study, can result in inconse- 
quential change in engineering Peg In con- 
trast, leachate permeation o' -swelling 
sodium montmorillonitic soil could result in signifi- 
cant changes in physical and engineering proper- 
ties of the soil. (See also W89-10153) (Author’s 
abstract) 
W89-10184 


CHARACTERIZATION OF PRODUCED 
WATERS FROM UNDERGROUND NATURAL 
GAS STORAGE RESERVOIR OPERATIONS. 
VOLUME Il--APPENDIX D: ANALYTICAL 
DATA REPORT, TOPICAL REPORT (JULY 
1986 TO JUNE 1988), 

Radian Corp., Austin, TX. 

For primary bibliographic entry see Field 5A. 
W89-10199 


REVIEW OF TECHNICAL SUP- 
PORTING REVISIONS TO THE PORTION OF 
EPA OCEAN DUMPING REGULATIONS RE- 
LATING TO THE OCEAN DISPOSAL OF 
DREDGED MATERIALS. 

Environmental Protection Agency, Washington, 
DC. Science Advisory Board. 

For primary bibliographic entry see Field 5G. 
W89-10206 


SANITARY LANDFILLS (AUG 86-SEP 88): CI- 
= FROM THE COMPENDEX DATA- 
E. 

National Technical Information Service, Spring- 
field, VA. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-868799. 
Price codes: NO1 in paper copy, N01 in microfiche. 
September 1988. 69p. 


Descriptors: *Sanitary landfills, *Waste disposal, 
*Bibliographies, *Path of pollutants, Landfills, Site 
selection, Leachates, Waste management, Hazard- 
ous wastes, Industrial wastes. 


This bibliography contains citations concerning 
refuse disposal in sanitary landfills. Site selection 
criteria, leachate analysis and treatment, and eco- 
nomic and management aspects are among the 
topics reviewed. Hydrologic studies pertaining to 
contaminant transport, and the utilization of liners 
and covers are discussed. Considerable attention is 
given to gas generation and recovery, and specific 
operations are described. Citations pertaining spe- 
cifically to hazardous and industrial waste materi- 
als are excluded. This updated bibliography con- 
tains 146 of which 64 are new entries to the 
previous edition. (Author’s abstract) 

W89-10251 


REEVALUATION REPORT: 

HARBOR, MISSISSIPPI, 

Army Engineer District, Mobile, AL. 

J. L. Grandison. 

Available from the National Technical Information 

Service, Springfield, VA 22161, as AD-A196 461. 

paper copy, AOI in microfiche. 

epo ' CESAM/PDFC- 88/02, February 

1988. 48p, 7 fig, 20 tab. 


GULFPORT 


Descriptors: *Gulfport Harbor, *Dredging, 
*Waste disposal, *Spoil disposal, Channels, Feasi- 
bility studies, Environmental effects. 


Gulfport Harbor is located in Harrison County, 
Mississippi on Mississippi Sound, about equidistant 
(80 miles) from New Orleans, Louisiana, and 
Mobile, Alabama. The existing Federal channel at 
Gulfport is 32 ft deep by 300 ft wide and about 8 
miles long across Ship Island Bar, 30 ft deep by 
220 ft wide and about 11 miles long through Mis- 
sissippi Sound to an anchorage basin at Gulfport 
Harbor. The anchorage basin is 30 ft deep, 1,320 ft 
wide and 2,640 ft long. The Federal project also 
includes a 26 acre commercial small boat harbor 
with an entrance channel that branches from the 
main ship channel. The entrance channel is 4,300 ft 
long and provides a navigation depth of 8 ft and a 
width of 100 ft. Deepening the existing Federal 
project at Gulfport Harbor was authorized, and 
five channel configurations with increased depths 
ranging from 2-6 ft were evaluated. Along with 
these channel alternatives, the five disposal options 
which were considered in the 1976 feasibility 
report were reconsidered: Open Water Disposal, 
Island Construction, Thin-Layer Deposition (pres- 
ently referred to as Thin-Layer Disposal), an 
Specially Designed Equipment (now referred to as 
Gulf Disposal). Thin-layer disposal, was evaluated 
because it is the likely option that would produce a 
plan with the greatest economic benefits in excess 
of costs (the NED plan). The environmental feasi- 
bility of this type of disposal, however, has been of 
special concern to environmental interests. To de- 
termine if there would be any significant short- 
term impacts from thin-layer disposal, the Mobile 
District initiated two thin-layer prototype tests 
prior to passage of the WRDA 86. The test con- 
ducted in Mobile Bay at Fowl River utilized main- 
tenance material, and the test conducted at Gulf- 
port Harbor used new work material. The current 
prognosis of these tests is that thin-layer disposal 
may not result in significant short-term adverse 
environmental impacts. Further analyses will ex- 
trapolate these test results and other existing infor- 
mation to the case of long-term effects on a large 
disposal area and assess the impacts on aquatic 
resources of Mississippi Sound. (Lantz-PTT) 
W89-10254 


INSTALLATION RESTORATION 
RECORDS SEARCH. 

Hazardous Materials Technical Center, Rockville, 
MD. 


PROGRAM 


For primary bibliographic entry see Field 5B. 
W89-10255 


DETERMINATION OF EFFECTIVE POROSI- 
TY OF SOIL MATERIALS, 

Iowa State Univ., Ames. 

R. Horton, M. L. Thompson, and J. F. McBride. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-242391. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. EPA/600/2-88/045, August 1988. 
117p, 54 fig, 14 tab, 48 ref. EPA Contract CR- 
811093-01-0. 


Descriptors: *Soil porosity, *Waste disposal, *Haz- 
ardous wastes, *Landfills, *Liners, Interstice, 
Chlorides, Porosity, Darcy equation, Till, Loess, 
Paleosol. 


Hazardous waste disposal landfills require liners 
constructed of compacted soil material to help 
prevent the migration of hazardous wastes. The 
performance of a compacted soil liner is partly a 
function of the porosity because the transport of 
materials through the liner will occur via the pore 
space. The main purpose of this project was to 
study the pore spaces of compacted soil materials 
and to estimate the effective porosity, which is the 
portion of the pore space where the most rapid 
transport of leachate occurs. The pore space of 
three soil materials, till, loess, and paleosol, wsa 
studied by using mercury intrusion porosimetry, 
water desorption, and image analysis. These analy- 
ses provided cumulative porosity curves from 
which the pore size distribution of a soil sample 
may be estimated. Theory was developed to esti- 





mate the effective porosity of a compacted soil 
material based upon a model of its pore size distri- 
bution and pore continuity. The effective porosities 
of the compacted till, loess, and paleosol materials 
are estimated to be 0.04, 0.08, and 0.09, respective- 
ly. These values are 10 to 20% of the total porosi- 
ties. Comparisons between measured and 
C\(-) travel times through compacted soi — 
were made in order to verify the estimated 
tive porosities. The estimated effective porosities 
are reasonable because predicted Ci(-) first break- 
through times are similar to the measured first 
breakthrough times in compacted till, loess, and 
leosol materials. For the three soil materials used 
in this study, predicted first breakthrough times are 
5 to 10 times earlier when effective porosity is used 
in the pose 8 age vs a9 calculations rather 
than to! s- (Author’s abstract) 
W89-1028 


GROUND-WATER MONITORING AND COR- 
RECTIVE ACTION (SUBPART E). ‘CRITERIA 
FOR MUNICIPAL SOLID WASTE LAND- 
FILLS’ (40 CFR PART 258). 

Environmental Protection Agency, Washington, 
DC. Office of Solid Waste. 

For primary bibliographic entry see Field 5G. 
W89-10304 


ee ere OF DREDGED MATERIAL DIS- 
POSAL TTERNATIVES FOR US NAVY 
HOMEPORT eget woman ee PY IN, 
Arm gineer ony periment Station, 
Vices MS. Hydraulics 

M. R. P. lermo, R. A. Sheers. M. Brannon, T. E. 
Myers, and C. L. Truitt. 

Available from the National Technical Information 
Service, He og VA 22161. Technical Report 
EL-89-1, January 1989. Final Report. 354p, 19 fig, 
18 tab, 34 ref, 9 append. 


Descriptors: *Dredge spoil disposal, *Waste dis- 

= *Dredging, SComies, Project planning, 
thematical studies, Environmental effects, Site 

selection, Model studies, Path of pollutants. 


The Navy has proposed to homeport a carrier 
battle group at Everett, Washington. Development 
of the homeport will involve dredging and disposal 
of approximately 1 million cu Ae of contaminated 
sediments and an additional 2.3 million cu yd of 
uncontaminated native material. The US Army 
Engineer District, Seattle, is providing technical 
assistance in developing a dredging and disposal 
lan for these sediments from the East Waterway. 
_ major disposal alternatives were evaluated 
for disposal of the contaminated sediment: con- 
fined upland, confined nearshore, and contained 
aquatic disposal (CAD). The Navy identified CAD 
as a preferred alternative during the course of the 
WES study, and also as the selected alternative in 
all applications for a Section 404 permit. Sam ~< 
of the contaminated and uncontaminated East 
terway sediment were collected, and a series of 
environmental and related engineering tests and 
evaluations were conducted. Numerical modeling 
studies and analytical evaluations were also con- 
ducted to determine the physical behavior of the 
dredged material for the CAD alternative. Evalua- 
tions of dredging equipment were made based on 
previous studies of the sediment resuspension char- 
acteristics of various dredge types and demonstra- 
tions of innovative equipment for dredging con- 
taminated sediments. Site-specific feasibility deter- 
minations for identified disposal sites were made 
based on the available data. Results of the WEST 
study showed that CAD is feasible. However, 
CAD at the water depth under consideration and 
lacement of cap by hydraulic pipeline without 
teral confinement have not yet been attempted. 
Confined disposal at identified intertidal sites is 
feasible and involves known and proven technolo- 
gy. Upland disposal is feasible, but expensive con- 
taminant controls would likely be required. Final 
designs are required for any of the alternatives 
under consideration. (Lantz-PTT) 
W89-10307 


STABILITY AND MOBILITY OF MUTAGENIC 
ACTIVITY FROM WASTEWATER AND 
SLUDGE IN AGRICULTURAL SOILS, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Water Treatment and Quality Alteration—Group 5F 


~—_ Agricultural Experiment Station, College 
tation. 

For primary bibliographic entry see Field 5C. 
W89-10312 


WASTEWATER AND HAZARDOUS WASTE 
RID. 


pational 
For plamy tilleguyhlo a Field SD 
‘or primary entry see k 
ws9-10365 


HAZARDOUS WASTE TECHNICAL ASSIST- 
ANCE SURVEY, BROOKS AFB, TX, 


Service, Springfield, VA 22161, sa Fagin 703. 
Price codes: A04 in 1 in microfiche. 


in paper copy, 
Final Report, April 1988. 81p, af - 4 tab, 7 ref, 9 
append. 


Descriptors: *Waste management, *Texas, *Water 
pollution prevention, *Hazardous materials, 
*Brooks Air Force Base, Wastewater treatment, 
Waste storage, Leaking, Oil pollution, Military res- 
ervations. 


A hazardous waste technical assistance survey was 
conducted at Brooks Air Force Base (BAFB) from 
October 30, 1987 to January 15, 1988. Nader shy ty nn 
this survey was to 


agement practices and i a opportunites for 
hazardous waste minimization. survey team 


performed a shop and laboratory evaluation of 
chemical waste management practices as well as 
met with hazardous waste managers 

to discuss the hazardous waste program. Recom- 
mendations were: (1) a full-time environmental co- 
ordinator is needed to take responsibility of manag- 
ing the hazardous waste program; (2) the environ- 
mental coordinator and the bioenvironmental roe 
neer would a 

sis plan which would hel 

oalae anh ciaiaia aaa Gane candi 
(3) the centralized waste 


ers from the weather as outlined in the base Haz- 
ardous Waste Management Plan; (4) the washracks 
as the auto hobby shop should be connected to the 
sanitary sewer instead of discharging its effluent to 
oe ee ee ee 

base exchange (BX) service station should be 


shops on BAFB should sank logging the 

waste placed into each drum, eliminating 

to sample every waste drum leavi AFB; 
(7) the base should i 
contractor similar to the 

auto hobbr: and the 

thor’s abs‘ract) 

W89-10366 


EVALUATION OF HYDROLOGIC MODELS 
~ THE DESIGN OF STABLE LANDFILL 


p- 

F. J. Barnes, and J. C. Rodgers. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-243811. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. EPA/600/2-88/048, August 1988. 
146p, 33 fig, 30 tab, 133 ref. EPA Contract 
DW89930235-01-1. 


Descriptors: *Landfill covers, *Water pollution 
prevention, *Model testing, *Liver, *Landfills, 

*Waste disposal, *Vegetation, sHydrolegss 
models, Soil profiles, Seepage, Runoff, Soil water, 
Comparison studies, Performance evaluation. 


Landfill cover technology should ensure the long- 
term stability and integrity of the landfill system. 
Management of the water balance of Pye 
system is essential to prevent compromising the 


soil water storage in the soil profile. However, 
extensive calibration of the HELP model 


CA. 
For primary bibliographic entry see Field SB. 
W89-10372 


GEOLOGY OF AN AREA NEAR BRENT- 
WOOD, WILLIAMSON COUNTY, TENNES- 


pence Survey, Nashville, TN. Water Re- 


For primary bibliographic entry see Field 2F. 
W89-10450 


5F. Water Treatment and 
Quality Alteration 


VIRUCIDAL EFFECT OF CHLORINATED 

WATER CONTAINING CYANURIC ACID, 

Pos Prefectural Inst. of Public Health, Nagoya 
japan). 

BS Baa sg K. Sakae, Y. Ishihara, S. Isomura, 


and H. 
Epidemiology Information EPINEU, Vol. 101, 
Se 3, p 631-639, December 1988. 3 fig, 5 tab, 13 


Descriptors: *Viricides, *Enteroviruses, *Chlorin- 
ation, *Cyanuric acid, *Swimming pools, *Disin- 
fection, *Water treatment, Temperature effects, 
Hydrogen ion concentration. 


The inhibitory influence of cyanuric acid on the 
virucidal effect of chlorine was studied. The time 
required for 99.9% inactivation of ten enterovir- 
uses and two adenoviruses by 0.5 mg/L free avail- 
able chlorine at pH 7.0 and 25 C was 
approximately 4.8-28.8 times by the addition of 30 
mg/L cyanuric acid. SS inactivation of 
poliovirus a by free a le chlorine with or 
without ieee ah ene eae ae 
mg/L free available 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


Temperature and pH did not affect the inhibitory 
influence of cyanuric acid on the disinfectant 
action of chlorine. In the swimming-pool and tap 
water, cyanuric acid delayed the virucidal effect of 
chlorine as much as in the ‘clean’ condition of 
chlorine-buffered distilled water. The available 
chlorine value should be increased to 1.5 mg/L 
when cyanuric acid is used in swimming-pool 
water. (Author’s abstract) 

W89-09377 


LEGIONELLA PNEUMOPHILA IN A HOSPI- 
TAL IN TORINO, ITALY: A RETROSPECTIVE 
ONE-YEAR STUDY, 

Turin Univ. (Italy). Inst. of Hygiene. 

For primary bibliographic entry see Field 5A. 
W89-09380 


BACTERIOLOGICAL EXAMINATION OF THE 
WATER SUPPLY ON AN ANTARCTIC BASE, 
Robert Gordon’s Inst. of Tech., Aberdeen (Scot- 
land). British Antarctic Survey Medical Unit. 

For primary bibliographic entry see Field SB. 
W89-09381 


CAN THE CASE-CONTROL METHOD BE 
USED TO ASSESS THE IMPACT OF WATER 
SUPPLY AND SANITATION OF DIARRHOEA: 
A STUDY IN THE PHILIPPINES, 

Philippines Univ. at Manila. Dept. of Epidemiolo- 
gy and Biostatistics. 

For primary bibliographic entry see Field 5A. 
W89-09384 


ENVIRONMENTAL STUDY OF A NOSOCO- 
MIAL OUTBREAK OF LEGIONELLOSIS IN A 
CITY HOSPITAL, 

Dalhousie Univ., Halifax (Nova Scotia). Faculty of 
Medicine. 

For primary bibliographic entry see Field 5B. 
W89-09385 


DRINKING-WATER IMPROVEMENT IN THE 
AMERICAS WITH MIXED OXIDANT GASES 
GENERATED ON-SITE FOR DISINFECTION 
(MOGGOD), 

Pan American Health Organization, Washington, 
DC. Environmental Health Program. 

F. M. Reiff. 

Bulletin of the Pan American Health Organization, 
Vol. 22, No. 4, p 394-415, 1988. 8 fig, 4 tab, 13 ref. 


Descriptors: *Water treatment, *Chemical treat- 
ment, *Oxidation, *Disinfection, *Drinking water, 
*Potable water, Technology, Developing coun- 
tries, Rural areas, Latin America, South America. 


In 1982 ihe Pan American Health Organization 
(PAHO) began promoting development of tech- 
nology for on-site generation of mixed oxidants to 
disinfect the drinking-water supplies of small or 
remote communities in Latin America and the 
Caribbean. In December 1986 PAHO began the 
first phase of a demonstration project to introduce 
Member Country agencies and institutions to the 
Mixed Oxidant Gases Generated On-site for Disin- 
fection (MOGGOD) concept and enlist their sup- 
port in developing MOGGOD technology. The 
effectiveness of mixed oxidants generated on-site as 
a water disinfection appear to equal or exceed that 
of chlorine. The mixed oxidants have also proven 
effective over a wide range of pH and temperature 
conditions, and also against a broad spectrum of 
microorganisms, some of which are among the 
more resistant to inactivation by chemical disinfec- 
tion. Background on the problem of disinfection in 
the Latin American and the Caribbean, and causes 
of disinfection failure are given. Formulation of the 
M D concept, effectiveness of mixed oxi- 
dants, development of MOGGOD devices, and 
PAHO’s project of development of MOGGOD 
technology are also detailed. (VerNooy-PTT) 
W89-09390 


MEETING THE SDWA CHALLENGE, 
Newport News Waterworks, VA. 
C. C. Crowder, and K. J. Miller. 


Water Engineering and Management WENMD2, 
Vol. 136, No. 2, p 22-25, February 1989. 


Descriptors: *Water treatment facilities, *Drinking 
water, *Planning, *Water law, Water quality 
standard, Flexibility. 


In initiating their new planning efforts to meet the 
requirements of the 1986 Amendments to the Safe 
Drinking Water Act, the Newport News Water- 
works staff first developed a definition of a current 
long-range plan. Then, after looking at their 
strengths and weaknesses, they identified four 
groups that needed critical support to complete 
successfully their plan successfully: (1) staff, (2) 
consultants, (3) regulators, and (4) the public. The 
first step toward the Waterworks’ new plan was to 
evaluate their internal organization. Several pilot 
plants and treatment investigations have been com- 
pleted and others are continuing to develop a 
strategy for addressing the eventual treatment reg- 
ulations. A strategic plan has resulted that allows 
Waterworks to ee to any conceivable regula- 
tory action with the optimum and most effective 
approach. For example, the plan addresses trihalo- 
methanes using the following treatment process 
alternatives: (1) optimized coagulation, (2) pow- 
dered 2ctivated carbon, (3) granular activated 
carbon (GAC), (4) biologically activated carbon, 
an upgrade of the GAC process, (5) ozone as an 
oxidant and disinfectant, and (6) chloramines. 
Maintaining a standard assortment of pipe stubouts 
and sectional valving to accomodate the addition 
of future processes is recommended. Hydraulic 
control and process control are also suggested as 
flexibility tools. Included with the new plant con- 
struction is a full-service water quality laboratory 
to support not only the immediate operation of the 
new plant but also the continuing need to address 
water quality throughout the regional system. Cur- 
rent ongoing activities include GAC contactors, 
chemical stability, and waste solids disposal. 
(Miller-PTT) 
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WHAT TO DO ABOUT DRINKING WATER 
ADDITIVES TESTING, 

B. C. Stoddard. 

Water Engineering and Management WENMD2, 
Vol. 136, No. 2, p 30-31, 40, February 1989. 


Descriptors: *Water law, *Water quality stand- 
ards, *Additives, *Drinking water, Plumbing, 
Pipes, Testing procedures. 


Since responsibility for setting standards and test- 
ing for additives in drinking water has been trans- 
ferred from the Environmental Protection Agency 
(EPA) to the private sector, costs may increase 
and water quality may be inconsistent for the man- 
ufacturers of products that carry water, the end- 
users who control and cleanse it, and the people 
who drink it. When the amendments to the Federal 
Food, Drug and Cosmetic Act expanded the au- 
thority of the United Stated Public Health Service 
(USPHS), USPHS issued technical advice and 
comments on water, including recommended qual- 
ity and quantity of additives used to rid water of 
dangerous organisms and undue concentrations of 
chemicals. In 1970, the EPA took over many of 
the water protection functions of USPHS. EPA 
hoped to begin a formal advisory program that 
developed specific chemical and toxicological pro- 
tocols for assessing the safety of anything added to 
water, either directly (in the form of chemicals 
such as chlorine) or indirectly (the leaching of 
anything that comes into contact with the water, 
such as solder from joints). The first category was 
called direct additives while the second was called 
indirect additives. In 1984, the EPA decided the 
needs of state regulators, utilities, manufacturers 
and the public could still be served if it abrogated 
much of its responsibility to the private sector. A 
consortium led by the National Science Founda- 
tion (NSF) proposed a two-phase program. The 
first determines standards for safe drinking water 
by developing Minimum Contamination Levels for 
a host of materials added either directly or indi- 
rectly to drinking water. The second part of the 
program consists of testing products to see if they 
meet the standards, and if they do, to list them as 
certified. Because NSF announced that it had the 


capability to both test and certify products, a 
group of manufacturers’ trade associations formed 
the Safe Water Additives Coalition (SWAC). 
SWAC members wanted to make the safe water 
treatment — as inexpensive as possible and 
genuinely helpful in the effort to improve water 
uality; The establishment of the Safe Water Addi- 
tives Institute was proposed to provide certifica- 
tion and listing of vendors for end-users and to 
assure that pipes and valves being purchased are 
environmentally safe. (Miller-PTT) 
W89-09410 


PROPOSED LEAD RULES ADD CHORES, 
COSTS TO UTILITY BURDEN, 

Illinois State Water Survey, Peoria. Water Quality 
Section. 

For primary bibliographic entry see Field 5G. 
W89-09411 


WATER TREATMENT PROCESS FOR SELE- 
NIUM REMOVAL, 

A. P. Murphy. 

Journal-Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 3, p 361-362, March 1989. 1 
fig, 1 tab, 8 ref. 


Descriptors: *Selenium, *Water treatment, *Chem- 
ical reactions, *Trace elements, Toxicity, Sludge, 
Oxidation process, Iron, Natural waters. 


Selenium, which usually occurs in water as an 
anion, either SeO3(2-) (selenite) or SeO4(2-) (sele- 
nate), is an essential component of the glutathione 
peroxidase enzyme and is required for electron 
transport in the cytochrome system. However, se- 
lenium is toxic in high concentrations. A newly 
discovered chemical reaction is presented in which 
ferrous hydroxide is the reductant, making the 
removal of dissolved selenium from water systems 
possible. As a result of the reaction, selenium ions 
are reduced to elemental selenium and remain 
trapped in the oxidized iron sludge. The reaction 
may also explain the control of selenium concen- 
trations in natural water systems. (Friedmann- 
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OUTBREAK OF TYPHOID FEVER DUE TO 
CONTAMINATION OF THE MUNICIPAL 
WATER SUPPLY IN NORTHERN ISRAEL, 
Technion - Israel Inst. of Tech., Haifa. Faculty of 
Medicine. 

For primary bibliographic entry see Field 5C. 
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WATERBORNE ENTERIC DISEASE OUT- 
BREAKS IN ISRAEL, 1976-1985, 

Personal and Community Preventative Health 
Services, Jerusalem (Israel). 

For primary bibliographic entry see Field 5C. 
W89-09512 


MICROBIOLOGIC DRINKING WATER QUAL- 
ITY IN ISRAEL: STANDARDS, MONITORING, 
AND TREATMENT, 

Personal and Community Preventative Health 
Services, Jerusalem (Israel). 

T. H. Tulchinsky, Y. Zohar, E. Goldenberg, and 
R. Halperin. 

Israel Journal of Medical Sciences IIMDAI, Vol. 
24, No. 11, p 652-659, November 1988. 8 tab, 22 
ref. 


Descriptors: *Water quality management, *Israel, 
*Drinking water, *Water treatment, ‘*Public 
health, *Monitoring, Water quality standards, Mi- 
crobiological studies, Regulations, Water quality, 
Municipal water. 


Drinking water quality depend on standards, moni- 
toring and treatment. Israel’s microbiologic water 
standards are less stringent than those currently 
recommended internationally and have focused 
primarily on bacteriologic levels ( < 3 coliform/ 
100 mL water is considered safe). Compliance with 
routine monitoring requirements averaged 86% in 





1985-86. However, compliance with retestin KY 
contaminated samples averaged 49% in 198 
Compliance with treatment recommendations of 
district sanitary engineers has also been poor. Poor 
water quality continues to be a public health prob- 
lem in Israel, and has contributed to a relatively 
high incidence of waterborne disease. Preventative 
treatment of water is not addressed in either the 
present or proposed regulations. Current interna- 
tional guidelines recommend filtration and chlorin- 
ation, septa for surface water and other con- 
taminated sources. Israel should make this a major 
nyt priority. (Author’s abstract) 


BIOLOGICAL REGENERATION OF ACTIVAT- 


EINER MIT 3-CHLORBENZOAT BELADENEN 
AKTIVKOHLE), 

Technische Univ. Hamburg-Harburg Gonmeny, 
F.R.). Arbeitsbereich G i 
M. Ali Jaar, H. Krebs, M. A. Rubio, and P. A. 
Wilderer. 

Zeitschrift fuer Wasser--und Abwasser Forschung 
ZWABAQ, Vol. 22, No. 1, p 1-4, February 1989. 4 
fig, 2 tab, 8 ref. English summary. 


Descriptors: *Water treatment facilities, *Activat- 
ed carbon, *Biodegradation, Regeneration, Pseu- 
domonas, Oxygenation, Chlorobenzoate. 





As a result of a laboratory experiment, 3-chloro- 
benzoate was regenerated in an activated carbon 
filter. The spent carbon was packed around a coil 
of silicone tubing and inoculated with a Pseudo- 
monas strain. A phosphate buffer solution was 
recirculated over the activated carbon, and air 
blown through the silicone tubing to transfer 
oxygen into the water. Chlorine was used as an 
indicator for dan, The carbon was en- 
tirely regenerated 67 days. (Author’s abstract) 
W89-09540 


CLOGGING OF MICROBIAL DENITRIFICA- 
TION SAND COLUMNS: GAS BUBBLES OR 
BIOMASS ACCUMULATION, 

Ben-Gurion Univ. of the Negev, Sde Boker 
(Israel). Lab. for Environmental Applied Microbi- 


ology. 

M. t M. Soares, S. Belkin, and A. Abeliovich. 
Zeitschrift fuer Wasser--und Abwasser Forschung 
ZWABAQ, Vol. 22, No. 1, p 20-24, February 
1989. 6 fig, 1 tab, 21 ref. National Council for 
Research and Development (Israel) Grant WT 
573/369 and European Economic Community 
grant 2637/86. 


Descriptors: *Groundwater pollution, *Water pol- 
lution control, *Water treatment, *In situ water 
treatment, *Denitrification, Process control, Bio- 
mass, Interstitial water, Organic carbon, Sucrose, 
Acetate, Formate, Gas, Permeability, Performance 
evaluation. 


Denitrification studies were conducted in sand col- 
umns to differentiate between the effects of gas and 
biomass accumulation on the clogging of intersti- 
tial spaces, and to optimize conditions for pro- 
longed operation. Four biodegradable carbon 
sources were used: sucrose, acetate, formate, and 
ethanol. The results suggest that it is the accumula- 
tion of biologically produced gas that causes clog- 
ging of the columns. Of the four carbon sources 
tested, formate brought about the lowest accumu- 
lation of gas and the highest permeability levels in 
the column. (Author’s abstract) 

W89-09543 


DECONTAMINATION OF FLUORIDE FROM 
COMMUNITY WATER SUPPLIES, 

Institute of Fundamental Studies, Kandy (Sri 
Lanka). Soil Vegetation and Health Study Group. 
S. V. R. Weerasooriya, K. B. P. N. Jinadasa, and 
C. B. Dissanayake. 

Environmental Technology Letters ETLEDB, 
Vol. 10, No. 1, p 23-28, January 1989. 4 fig, 15 ref. 


Descriptors: *Fluoride removal, *Water treatment, 
*Chemical treatment, Serpentinite, Chemical reac- 
tions, Model studies, Chemical complexes. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


A chemical treatment method uses enhanced fluo- 
ride uptake by serpentinite in an aqueous medium. 
The powdered raw material is acidulated with 
concentrated H liad to a stoichiometric ratio for 
generating serpentinite (SH). This 
product is Pa mney with a dilute base/distilled 
water, to yield SO(+)H2. A surface complex for- 
mation model is suggested to describe the adsorp- 
tion of fluoride by the solid substrate. These reac- 
tion mechanisms can be identified as surface com- 
plex formations involving SOH and SO+H2. (Au- 
thor’s abstract) 
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— OF SLOW SAND FILTRA- 
Societe Anonyme de Gestion des Eaux de Paris 


A. “Montiel, B. Welte, and J. M. Barbier. 
tal Technolo Letters ETLEDB, 


Environmen zy 
Voi. 10, No. 1, p 29-40, January 1989. 4 fig, 5 tab, 
22 ref. 


Descriptors: *Water treatment, *Filtration, *Slow 
sand filtration, *Sand filters, Performance evalua- 
tion, Clarification, Paris, Turbidity, Pilot plants, 
Optimization, Ferric chloride, Coagulation, Phos- 
phorus removal, Organic matter, Temperature, 
Chlorination. 


The use of slow sand filtration is reviewed, includ- 
ing a discussion of possible improvements in the 
technique, and a rehabilitation project at the Ivry 
water plant, which meets 15% of the water needs 
of Paris, France, is described. Slow sand filtration 
contributes clarification of water, removal of mi- 
cropollutants, removal of organic micropollutants, 
and removal of microorganisms. The method is 
reliable and not subject to human error because all 
purification processes are physico-chemical and bi- 
ological and do not necessitate input or dosing of 
chemical reagents. Problems in slow filtration are: 
(1) it does not allow excessive turbidity; (2) it is 
difficult to remove certain micropollutants; (3) it is 
difficult to eliminate certain organic micropollu- 
tants; and (4) excessive proliferation can occur in 
summer. At the Ivry plant, ferric chloride was 
used as a coagulant prior to filtration. Pilot plant 
and optimization tests were conducted of this pro- 
cedure. There was no difference in performance of 
the pretreatment stage between the warm and cold 
seasons. Turbidity, organic matter, and phosphate 
content were all reduced by the system. To further 
improve the quality of finished water, a new treat- 
ment scheme was devised, with the following 
steps: coagulation with ferric chloride, first filtra- 
tion stage, possibly additional ferric chloride co- 
agulation, second filtration stage, slow sand filter, 
ozonation, granular activated carbon adsorption, 
or chlorination with chlorine gas or hypochlori 
(Rochester- 
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TREATMENT OF LOW ALKALINITY HUMIC 
WATERS WITH PARTIALLY 

ALUMINIUM SULPHATE, 

Ceskoslovenska Akademie Ved, Ceske Budejovice. 
Inst. of Landscape Ecology. 

P. Dolejs. 

Environmental Technology Letters ETLEDB, 
Vol. 10, No. 1, p 41-48, January 1989. 6 fig, 11 ref. 


Descriptors: *Humic waters, *Aluminum sulfate, 
*Czechoslovakia, *Water treatment, * 
treatment, Low-alkalinity waters, Color removal, 
Water treatment facilities, Sedimentation basins, 
Performance Chemical 
demand. 


evaluation, oxygen 


Partially neutralized aluminum sulfate (PNAS) was 
tested in the laboratory and in full-scale experi- 
ments for treatment of low-alkalinity humic 
waters. Better removal of color, permanganate 
COD, and lower residual aluminum concentrations 
were achieved in both tests. The PNAS use also 

permitted raw water prealkalinization to be discon- 
tinued. Results of 2 yr of operational use of PNAS 
at two small water treatment plants (Czechoslova- 
kia) was evaluated. PNAS seems to be a good 
alternative to alum in treatment of low-alkalinity 
waters. The residual COD of treated water was 


decreased by about 15% and the 


ALUMINIUM IN EUROPEAN DRINKING 

WATER, 

Imperial Coll. of Science and Technology, London 

(England). Dept. of Civil Engineering. 

————— Bragg, A. M. Simpson, and R. 
erry 

Environmental Technology Letters ETLEDB, 

pvt No. 2, p 131-150, February 1989. 14 tab, 


Descriptors: *Water treatment, * 
water, *Water quality, *Europe, 
‘opulation exposure, Public health, Bel- 
um, Denmark, Germany, Sweden, France, Italy, 
Retherland, United Kingdom, Austria, Finland, 
Norway, Switzerland. 
A survey of prevailing aluminum concentrations in 
countries 
lic of Germa- 
nited Kingdom, 
Finland, Norway, Sweden, and Switzer- 
pas sp was undertaken to assess the degree of 
human exposure to aluminum arising from drinking 
water consum; and to compare it to other 
sources. Data for water treated with aluminum- 
based coagulants showed that, in general, concen- 
trations are less than the EEC maximum accepta- 
ble concentration of 0.2 mg/L. Comparison with 
published data for the daily ingestion of aluminum 
in food and beverages showed that drinking water 
constitutes <5% of most adults daily intake. (Au- 
thor’s abstract) 
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THM PRECURSORS IN SURFACE WATERS 
OF TOGO: STUDY OF HUMIC SUBSTANCES 
EXTRACTED FROM IMPOUNDED WATER 
OF NOTSE, 
— Univ., Lome (Togo). Lab. de Chimie des 
ux. 
P. Grulois, G. Matejka, and B. Parinet. 
Environmental Technology Letters ETLEDB, 
Vol. 10, No. 2, p 221-230, February 1989. 8 fig, 4 
, 21 ref. English summary. 
Descriptors: *Tropical regions, *Water treatment, 
*Trihalomethanes, *Togo, *Humic acids, *Chlor- 
ination, Notse City, Reservoirs, Chemical reac- 
tions, Temperature, Hydrogen ion concentration, 
Raw water, Comparison studies. 


A laboratory study was carried out on trihalometh- 
ane (THM) precursors. Humic material was ex- 
tracted from a surface water in Togo that serves as 
raw water for Notse City. The effects of chlorina- 
tion time, chlorine dosage, pH, and temperature 
were studied. The results are compared with re- 
ported data on humic substances from Europe and 
America. " rca 's abstract) 
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OZONATION OF AN EXTRACTED AQUATIC 
FULVIC ACID: THEORETICAL AND PRACTI- 
CAL ASPECTS, 

Poitiers Univ. (France). Lab. de Chimie de I’Eau et 
des Nuisances. 

B. Legube, J. P. Croue, J. De Laat, and M. Dore. 
Ozone Science and Engineerin; wy: OZSEDS, Vol. 
11, No. 1, p 69-92, 1989. 12 fig, 6 tab, 46 ref. 


Descriptors: *Water treatment, *Ozonation, 
*Fulvic acids, *Activated carbon, *Manganese, 
Bromides, Brominated organics, Bicarbonates, Bio- 
degradation, Ponds, France. 


A laboratory study was conducted on the ozona- 
tion of an aquatic fulvic acid extracted from a 
forest pond near Poitiers in France. The rate of 
molecular ozone consumption was fast during the 
first minutes, and ozonation led to a slight increase 
of the lower apparent molecular weight, an en- 
hancement of carboxyl content, and aldehyde for- 
mation. By ozonation of a bromide-containing so- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


lution of fulvic acid, some brominated organics 
were formed, while ozonation without bromide led 
to a reduction of the organic halide formation 
potential of a fulvic acid, especially in the presence 
of bicarbonate ions. The increase of GAC (granu- 
lar activated carbon)-filtration efficiency following 
ozonation was the result of a biodegradability en- 
hancement of fulvic acid by ozone. Manganese 
oxidation by ozone was partially inhibited by 
fulvic acid, particularly in the absence of bicarbon- 
ate ions. (Author’s abstract) 

W89-09580 


IRON AND MANGANESE REMOVAL WITH 
OZONATION IN THE PRESENCE OF HUMIC 
SUBSTANCES, 

Centre de Recherche de Maisons-Laffitte (France). 
H. Paillard, B. Legube, M. M. Bourbigot, and E. 
Lefebvre. 

Ozone Science and Engineering OZSEDS, Vol. 
11, No. 1, p 93-114, 1989. 7 fig, 6 tab, 12 ref. 


Descriptors: ‘Water treatment, *Ozonation, 
*Humic acids, *Fulvic acids, *Iron, *Manganese, 
Hydrogen ion concentration, Bicarbonates, Coagu- 
lation, Flocculation, Trihalomethanes, Halogens, 
Moulin-Papon dam, France. 


The conditions for the removal of Fe and Mn 
contained in slightly mineralized water, rich in 
humic substances, were determined in a case where 
an intermediate oxidation was provided in a con- 
ventional water treatment line comprising a coagu- 
lation-flocculation stage with iron salts. The ex- 
periments were conducted both on a synthetic 
water, with or without addition of humic sub- 
stances, and on raw water from the Moulin-Papon 
dam. While Fe was easily removed by simply 
increasing the pH from 8.2 to 8.5 without interme- 
diate oxidation, ozonation applied to water with a 
pH of nearly 8.4 did not enable the Mn to be 
removed with a low ozone dose (about 1 mg/L) 
unless a significant amount of bicarbonates (120 to 
130 mg/L as CaCO3) were injected prior to the 
ozonation-filtration stage. As it removes the Mn 
from the water, intermediate ozonation also im- 
proves the abatement of organics on the filters, and 
lowers the THM trihalomethane buildup potential. 
(Author’s abstract) 
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CITY CONTRACTS OUT TREATMENT PLANT 
O&M, 

Office of City Manager, Pikeville, KY. 

F. C. Carlton, and H. Williams. 

Public Works PUWOAH, Vol. 120. No. 3, p 51-53, 
March 1989. 


Descriptors: *Metropolitan water management, 
*Wastewater management, *Contracts, *Planning, 
Operating costs, Maintenance, Labor, Personnel 
management, Expenditures, Pikeville, Kentucky. 


In evaluating its new water treatment plant, the 
city of Pikeville, Kentucky decided to investigate 
contracting with a private operations and manage- 
ment (O&M) firm to run the plant. A contract was 
worked out between Pikeville and Professional 
Services Group (PSG) of Houston, Texas in which 
the city maintains responsibility for capital im- 
provements, setting utility rates, and making long- 
term planning decisions for the water and 
wastewater treatment facilities. PSG, provides 
total operation, management, and maintenance 
services for the facilities. Besides labor, supervi- 
sion, and management, the firm is also responsible 
for paying all operating costs, including laboratory 
services, power, fuel, chemicals, supplies, materi- 
als, and other costs n to ensure the proper 
day-to-day operation at both facilities. Contract 
operation is helping Pikeville cope with operations 
and maintenance, permit requirements, employees, 
and costs. Proper, cost-effective, and long-term 
preventive maintenance programs are currently in 
place to protect the city’s investment. Predictive 
maintenance, with predetermined repair and re- 
placement of equipment, now permits significant 
deferrals of capital expenditures because well 
cared-for equipment stays in operation for its de- 
signed life. Contract operations provides Pikeville 
with a pre-set cost for water and wastewater treat- 


ment that reflects cost reduction through operating 
improvements and innovative operating proce- 
dures. Economies-of-scale, plus technical speciali- 
zation, allow the contract operator to efficiently 
operate the facilities at an affordable cost. (Sand- 


PTT) 
W89-09591 


PRESENCE-ABSENCE COLIFORM TEST FOR 
MONITORING DRINKING WATER QUALITY, 
Environmental Protection Agency, Cincinnati, 
OH. Microbiological Treatment Branch. 

E. W. Rice, E. E. Geldreich, and E. J. Read. 
Public Health Reports, Vol. 104, No. 1, p 54-58, 
January-February 1989. 3 fig, 13 ref. 


Descriptors: *Drinking water, *Water quality con- 
trol, *Monitoring, *Coliforms, Bacteria, Membrane 
filters, Analysis of variance, Microbiological stud- 
ies. 


The concern for improved monitoring of the sani- 
tary quality of drinking water has prompted inter- 
est in alternative methods for the detection of total 
coliform bacteria. A simplified qualitative pres- 
ence-absence test has been proposed as an alternate 
procedure for detecting coliform bacteria in pota- 
ble water. Data from four comparative studies 
were analyzed to compare the recovery of total 
coliform bacteria from drinking water using the 
presence-absence test, the multiple fermentation 
tube procedure, and the membrane filter technique. 
The four studies were of water samples taken from 
four different geographic areas of the United 
States: Hawaii, New England (Vermont and New 
Hampshire), Oregon, and Pennsylvania. Analyses 
of the results of these studies were compared, 
based upon the number of positive samples detect- 
ed by each method. Combined recoveries showed 
the presence-absence test detected significantly 
higher numbers of samples with coliforms than 
either the fermentation tube or membrane filter 
methods, P < 0.01. The fermentation tube proce- 
dure detected significantly more positive samples 
than the membrane filter technique, P < 0.01. 
Based upon the analysis of the combined data base, 
it is clear that the presence-absence test is as sensi- 
tive as the current coliform methods for the exami- 
nation of potable water. The presence-absence test 
offers a viable alternative to water utility compa- 
nies that elect to use the frequency-of-occurrence 
approach for compliance monitoring. (Author’s ab- 
stract) 
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“WE WANT WATER, NOT GOLD’, 
Department of Health, Rangoon (Burma). 
For primary bibliographic entry see Field 6E. 
W89-09628 


CARTOGRAPHIC PERSPECTIVE ON THE SE- 
CURITY OF 


AN URBAN WATER SUPPLY 
NETWORK, 
Institute of Mathematical Geography, Ann Arbor, 
MI. 


S. L. Arlinghaus, and J. D. Nystuen. 

Perspectives in Biology and Medicine PBMEAB, 
Vol. 32, No. 1, p 91-102, Autumn 1988. 3 fig, 16 
ref. 


Descriptors: *Water conveyance, *Safety, *Map- 
ping, *Water distribution, *Urban planning, Land 
use, Populations, Human populations, Water 
supply, Epidemics, Geography, Risks. 


A multidisciplinary team of scientists have created 
a comprehensive program to secure the Detroit 
Water Supply Network from various biological 
and chemical threats as well as from physical at- 
tacks on components of the distribution network. 
A geographic procedure was used to identify 
zones of high risk and to assess the size of affected 
populations by land use type. The theoretical strat- 
egy employed consists of (1) identifying the heart 
of the network; (2) identifying fragments formed 
downstream from that heart; (3) establishing reli- 
ability of network transmission; (4) establishing 
topological means to improve the reliability of 
network transmission (bypasses); (5) measuring the 
affected population, by land-use type, within each 


fragment (using dot maps); (6) using steps 4 and 5 
together to rank-order fragments after they have 
been weighted by population, in order to select 
appropriate bypass links; and (7) supplying the 
results of this procedure to city authorities in order 
to assist them in establishing priorities within limit- 
ed budgets. (Author’s abstract) 
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EPIDEMIOLOGIC SURVEILLANCE FOR EN- 
DEMIC GIARDIA LAMBLIA INFECTION IN 
VERMONT: THE ROLES OF WATERBORNE 
AND PERSON-TO-PERSON TRANSMISSION, 
Vermont Dept. of Health, Burlington. Epidemiolo- 
gy Div. 

G. Birkhead, and R. L. Vogt. 

American Journal of Epidemiology AJEPAS, Vol. 
- No. 4, p 762-768, April 1989. 3 fig, 2 tab, 18 
ref. 


Descriptors: *Water supply, *Protozoa, *Patho- 
gens, *Human diseases, *Epidemiology, *Vermont, 
*Drinking water, *Giardia, *Giardiasis, Public 
health, Infection, Morbidity, Municipal water, Do- 
mestic water, Elevation. 


More than 1200 laboratory-confirmed, non-out- 
break-related cases of giardiasis reported through 
Vermont’s laboratory-based, active surveillance 
system between 1983 and 1986 were studied in 
Vermont residents. Giardiasis was the most 
common reportable disease in the state, with an 
average annual incidence rate of 45.9 cases/100,000 
population/year. This rate is higher than that in 
other states reporting giardiasis incidence. Morbid- 
ity from giardiasis was also significant in that 30% 
of cases reported symptoms lasting four or more 
weeks. Waterborne transmission was suggested to 
be an important cause of non-outbreak-related 
cases because rates of infection were highest in 
persons receiving nonfiltered municipal or non- 
municipal residential drinking water. Rates were 
also higher at higher elevations, where water sup- 
plies may be difficult to protect from contamina- 
tion. In addition, the pattern of age-specific inci- 
dence rates and the high estimated incidence of 
infection in children attending day care suggested 
that person-to-person transmission also played a 
role in causing non-outbreak-related cases. Routine 
surveillance data can serve to indicate likely im- 
portant routes of transmission of giardiasis in the 
community. (Author’s abstract) 
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‘HOW’ AND ‘WHAT’ OF SDWA IMPACT 
STUDIES, 
For primary bibliographic entry see Field 5G. 
W89-09722 


ELECTRONICS WATCH OUT FOR HOW 
WATER SYSTEM RUNS, 

J. T. Monscvitz. 

Water Engineering and Management WENMD2, 
Vol. 136, No. 3, p 38-39, March 1989. 


Descriptors: *Process control, *Electronic equip- 
ment, *Automation, *Water distribution, *Water 
treatment facilities, “Computers, Water treatment, 
Drinking Water, Monitoring, Water quality con- 
trol, Nevada, Aeration, Flocculation, Filtration, 
Pretreatment of water. 


The Southern Nevada Water System (SNWS), 
which has doubled the capability of the state- 
owned water utility by consistently providing 
high-quality drinking water and efficiently incor- 
porating new technology into its water supply 
process. The plant and distribution system supplies 
water to areas of southern Nevada that receive 
only four inches of precipitation each year. The 
water source for the SNWS is Lake Mead, which 
has moderately high salinity, hardness and sulfate 
concentrations, and microorganisms that create 
taste and odor problems. ¢ uptake and raw 
water pre-treatment processes are described. These 
include aeration, flocculation, mixing of coagu- 
lants, and filtration through anthracite. To upgrade 
this system, SNWS installed a sophisticated, com- 
puter-based system to monitor and control the 





performance and condition of both the water treat- 
ment plant and transmission system. The main fea- 
ture of the new system is its ability to integrate the 
control of both facilities. The control system incor- 
porates a CLASSIC-based digital control system. 
In operation since 1983, the on-line CLASSIC unit 
provides supervisory control, providing informa- 
tion to the operator in the form of colorgraphic 
CRT displays, alarms and various printed reports. 
The system has enabled the utility to save on its 
power bill, process 400 mgd, transmit 175 mgd and 
meet its — schedule. (Friedmann-PTT) 
W89-0972 


PRIVATIZATION: AN EMERGING MANAGE- 
MENT AND FINANCING TREND, 

For primary bibliographic entry see Field 6C. 
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SYSTEM FOR RECONSTITUTING SPECIAL 
WATER QUALITIES FOR USE IN CHRONIC 
TOXICITY STUD 

National Fisheries Contaminant Research Center, 
Yankton, SD. Field Research Station. 

S. J. Hamilton, N. L. Faerber, and K. J. Buhl. 
Water Research IAWPRC, Vol 23, No 2, p 159- 
165, 1989. 1 fig, 3 tab, 28 ref. 


Descriptors: *Water treatment, *Toxicity, *Testing 
procedures, *Water quality, *Bioassay, Chronic 
toxicity, Laboratory equipment, Fish, Aquatic ani- 
mals, invertebrates. 


A water treatment system and procedure are de- 
scribed that are designed for preparing large quan- 
tities of reconstituted water with specific chemical 
and physical characteristics for use in chronic tox- 
icity studies with fish and invertebrates. Water 
treatment units produce high-purity water in large 
quantities for storage in high-density cross-linked 
polyethylene tanks, where it is combined with 
various salts to reconstitute an appropriate experi- 
mental water quality that simulates potential envi- 
ronmental conditions for use as the test medium in 
an intermittent-flow proportional diluter. Several 
water quality characteristics for the source water 
and the receiving water, and respective flow rates 
must be considered when one calculates the chemi- 
cal constituents that must be added to closely 
simulate the water in a potential environmental 
situation, The water treatment system and proce- 
dure have been used to produce four differently 
reconstituted experimental waters that were used 
in 60-day to 90-day early life stage chronic toxicity 
studies with fish. Of the ten water quality charac- 
teristics measured in the experimental waters 
during the studies, eight had a coefficient of varia- 
tion of < 5% which indicates that the various 
physio-chemical characteristics could be precisely 
reproduced throughout long-term exposure stud- 
ies. Use of reconstituted water qualities in laborato- 
ry studies bring the experiment closer to environ- 
mental conditions and strengthen the extrapolation 
of laboratory experiments to potential or actual 
field conditions. (Author’s abstract) 
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POTABLE WATER SAFETY ASSESSED BY CO- 
LIPHAGE AND BACTERIAL TESTS, 
Universidad Nacional Mayor de San Marcos de 
Lima (Peru). 

A. Ratto, B. J. Dutka, C. Vega, C. Lopez, and A. 
El-Shaarawi 

Water Research IAWPRC, Vol 23, No 2, p 253- 
255, 1989. 1 tab, 12 ref. 


Descriptors: *Water treatment, *Potable water, 
*Bacterial analysis, *Coliforms, *Peru, Lima, Fecal 
coliforms, Bioindicators. 


Twenty samples of drinking water from five differ- 
ent distribution line sources in Lima, Peru, were 
tested for coliphage content. Bacteriological qual- 
ity of these waters was assessed by a variety of 
techniques, Presence/Absence (P/A) test, H2S 
paper strip test and total and fecal coliform MPN 
tests (TC and FC). In 47% of the samples, coli- 
phage were the only indicator organisms present. 
The incidence of coliphage in these potable water 
supplies reflects the probability of human patho- 
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genic virus also surviving the treatment process. In 
the bacteriological tests the P/A and H2S paper 
strip techniques were found to be equally or more 
sensitive indicators of the presence of coliform/ 
fecal coliform bacteria than the TC/FC MPN tests 
were. (Author’s abstract) 

W89-09835 


oe OF VARIOUS PARAMETERS ON 
THICKENING OF SOFTENING PLANT 
SLUDGES, 


a State Univ., Ames. Dept. of Chemical Engi- 


eering. 
G. H. Peters, E. R. na. A. Larson. 
Journal of the American Water Works Association 
JAWWAS, Vol. 81, No. 3, p 74-84, March 1989. 12 
fig, 8 tab, 46 ref. 


Descriptors: *Water treatment, *Water softenin; 
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ers, Retention time. 


Spectroscopic and thermal data for sludges from 
full-scale softening plants showed calcium and 
magnesium precipitated as calcite and an amor- 
phous hydrated hydroxide, respectively. - 
um ions were not incorporated into the ium 
lattice to form a magnesian calcite. Scanning elec- 
tron photomicrographs indicated that only cal- 
cium carbonate precipitate has a well-defined crys- 
tal structure. The shift of the crystal size distribu- 
tion (CSD) to greater sizes, observed by compar- 
ing the different sludges, may be due to bigger 
calcite crystals rather than to crystal size changes 
caused by magnesium hydroxide. The settling rate 
of sludges is related to the CSD. Higher 

were achieved with an upflow contact clarifier. 
The results are based on investigations of only six 
sludges. The solids flux curves obtained for the 
different sludges appear to depend on the crystal 
size, and consequently, on the type of clarifier and 
degree of sludge recirculation. Higher fluxes were 
obtained with larger crystals. The solids contact 
upflow basin yields the highest flux. It appears that 
in a solids contact upflow basin, more surface area 
is provided for crystal growth, resulting in larger 
crystals. However, no additional data were collect- 
ed from the different zones of the clarifier. To 
support this result, the hydraulic configuration 
should be studied in more detail. In particular, the 
retention times and sludge recycling potential in 
the different zones of the clarifier are of interest. 
(Miller-PTT) 
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USING STREAMING CURRENT DETECTORS 
IN WATER TREATMENT, 
Delaware Univ., Newark. Dept. of Civil Engineer- 


ing. 
S. K. Dentel, and K. M. Kingery. 
Journal of the American Water Works Association 
JAWWAS, Vol. 81, No. 3, p 85-94, March 1989. 11 
fig, 7 tab, 17 ref. 


Descriptors: *Water treatment facilities, *Current 
meters, *Coagulation, *Zeta potential, Streaming 
current, Costs, Utilities. 


An independent assessment of streaming current 
detectors (SCDs) included laboratory studies, a 
survey of SCD users, and on-site studies at water 
treatment plants. In accordance with theory, 
streaming current was found to be proportional to 
zeta potential, although a reading offset was ob- 
served. Users rated the SCD highly in most re- 
spects. The most commonly reported difficulty 
was clogging of the instrument or of sample lines. 
An analysis of periods before and after SCD instal- 
lation at 10 treatment plants showed significant 
reductions in chemical expenses, particularly 
during times of changing raw water conditions. 
Water quality was not significantly improved, but 
this may have been because plant flows had in- 
creased between the periods being compared. The 
following conclusions were made: (1) the SCD 
provides information similar to that provided by 
zeta potential, (2) SCD readings correlate with 
turbidity removal when charge neutralization is 
the dominant coagulation means, (3) treatment 
plant users of SCDs are generally satisfied with the 
instrument, (4) treatment plants decreased chemi- 
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cal use by an average of 12% when raw water 
conditions were stable, (5) treatment plants de- 
creased chemical use by an average of 23% d 
periods of changing raw water conditions, and and @) 
proper functioning of an SCD depends on 
installation, particularly the location of the cane 
point. (Miller-PTT) 
W89-09865 


CHEMICAL COMPOSITION OF BOTTLED 
MINERAL WATER, 

Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 

H. E. Allen, M. A. Halley-Henderson, and C. N. 


Archives of Environmental Health AEHLEV 
bg pet No. - p 102-116, March/April 1989. 2 fig, 


a ag *Pollutant identification, * 
*Chemical com 


ic and im 
mineral waters were analyzed for the Pa orm 
alkalinity (4 to 3476 mg/l CaCO3), aluminum 
(maximum 305 iter in Vichy St. Yorre 
Royal), barium (7 to 1000 ), beryllium 
(maximum 5.2 in Vichy St. Yorre 
Royal), boron (maximum, 4.4 mg/1 in Sante), cad- 
mium (maximum 2.1 microgram/] in Vichy St. 
Yorre Royal), calcium (2 to 384 mg/1), chloride (1 
to 300 mg/l), chromium (maximum, 14.7 micro- 
gram/I in Calso), cobalt (all below detection limit), 
copper (maximum 365 in Lanjaron), 
fluoride (maximum 7.9 mg/I in Vichy St. Yorre 
— iron (maximum 56 microgram/1 in Staatl), 

lead (maximum 10.8 microgram/] in Vichy St. 
Yorre Royal), lithium (maximum 5240 


Illinoi - 
and winter of 1981. (Cassar-PTT) 
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BACTERIAL CONTAMINATION OF HEMO- 
DIALYSIS CENTER WATER AND DIALY- 
SATE: ARE CURRENT ASSAYS ADEQUATE, 
Louisville Univ., KY. Kidney Disease 

For primary bibliographic entry see Field SA. 


AND DISTRIBUTION SYSTEM, 

Environmental Protection Agency, Cincinnati, 
OH. Drinking Water Research Div. 

D. J. Reasoner, J. C. Blannon, E. E. Geldreich, 
= J. Barnick. 


pplied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 4, p 912-921, April 1989. 5 
fig, 8 tab, 46 ref. 
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ysis, *Water quality, Heterotrophic bacteria, Con- 
tamination, Infection, Public health. 


The occurrence of pigmented bacteria in potable 
water, from raw source water through treatment 
to distribution water, including dead-end locations, 
was compared at sample sites in a large municipal 
water system. Heterotrophic bacteria and differen- 
tiate pigmented colonies were enumerated by 
standard method plate count (SPC), m-SPC, and 
R2A agars, incubated up to 7 days at 35C. The 
predominant pigmented bacteria were yellow and 
orange, with a small incidence of pink organisms at 
the flowing distribution site. Seasonal variations 
were seen, with the yellow and orange organisms 
shifting in dominance. SPC agar was the least 
productive medium for both heterotroph counts 
and pigmented bacteria differentiation. At the 
flowing distribution site, percentages of pigmented 
bacteria on SPC medium ranged from 2.3 to 9.67 
times less than on m-SPC and from 2.3 to 9.86 
times less than on R2A. At the same site, seasonal 
trends in the tage of pigmented bacteria 
were the same for m-SPC and R2A media, and the 
highest and lowest tages occurred in the fall 
and winter, respectively. At site 6, there appeared 
to be an inverse relationship between the yellow 
and orange — groups, but upon analysis, 
this did not hold and all correlations between 
yellow and orange bacteria were positive. Pig- 
mented bacteria could readily be detected by using 
plate counting media developed for heterotroph 
enumeration in potable waters with incubation pe- 
riods of 7 days. Pigmented bacteria can be used an 
additional marker for monitoring changes in water 
quality. High numbers of heterotrophs, including 
pigmented forms, were found at dead-end loca- 
tions, usually in the absence of free chlorine residu- 
al and when the water temperature was >16C. 
The association of some pigmented bacteria with 
nosocomial and other infections raises concern that 
the organisms may have originated from the pota- 
ble water supply. High levels of pigmented bacte- 
ria could pose an increased health risk to immuno- 
logically compromised individuals. Therefore, the 
bacterial quality of the distribution water should be 
controlled to prevent the development of high 
concentrations of heterotrophic plate count bacte- 
ria, including the pigmented forms. (Author’s ab- 
stract) 
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FINED SUBSTRATE METHOD FOR THE SI- 
MULTANEOUS DETECTION OF TOTAL 
COLIFORMS AND ESCHERICHIA COLI 


QUES, 
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MUTAGENICITY OF DRINKING WATER AND 
THE RELATION TO TOTAL ORGANIC HALO- 


GEN, 

Tokyo Univ. Japan). Dept. of Urban Engineering. 
For primary bibliographic entry see Field 5C. 
W89-09995 


MUTAGENIC POTENTIAL OF DRINKING 
WATERS FROM SURFACE SUPPLIES IN 
NORTHERN ITALY, 

Istituto di Ricerca sulle Acque, Milan (Italy). 
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WATER AND SANITATION: ECONOMIC AND 
SOCIAL PERSPECTIVES. 

Academic Press, Inc., New York. 1984. 296p. 
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Descriptors: *Water distribution, *Water use, 
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*Water supply, International Decade for Drinking 
Water Supply and Sanitation, Public health, Water 
resources development, Developing countries. 


An evaluation of progress in the International 
Drinking Water Supply and Sanitation Decade 


concerns social and economic aspects. Water- 
borne disease, the relationship of water supply to 
economic development, financing of water devel- 
opment, technology choices for water supply and 
wastewater treatment, cultural considerations in 
planning and implementing water services, training 
of personnel, community participation in water 
project planning and implementation, and a com- 
n of economic and health conditions of the 
years 1970 and 1980 in 104 countries are covered in 
the individual chapter. (See W89-10101 thru W89- 
10113) (Cassar-PTT) 
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WATER AND SANITATION FOR ALL, 

Global Water, Washington, DC. 

P. G. Bourne. 

IN: Water and Sanitation: Economic and Socio- 
logical Perspectives. Academic Press, Inc., New 
York. 1984. p 1-20, 7 ref. 


Descriptors: *Wastewater treatment, *Water distri- 
bution, *Water demand, *Sanitation, *Water qual- 
ity, *Water supply, International Decade for 
Drinking Water Supply and Sanitation, Public 
health, Water resources development, Social 
impact, Water pollution effects, Diseases, Human 
diseases, Urban areas, Rural areas, Developing 
countries. 


Over the last 150 years water distribution and 
quality in industrialized nations has dramatically 
changed. However, in some parts of the Middle 
East, China, and Latin America today’s water sys- 
tems are inferior to those used by the ancient 
civilizations in those same regions. Sanitation is 
closely related to water supply development. The 
effects of providing clean water and sanitation 
include improved health, reduced infant mortality, 
reduction of birthrate, and improvement in the 
status of women. Although urban and rural water 
supplies and sanitation d in bers from 
1970 to 1980, the percentages declined because of 
rapid population growth. Cost estimates for the 
Water Decade were grossly underestimated at the 
start. In 1980 the World Bank produced new esti- 
mates, $300 to $600 billion, depending on the pro- 
portion of community labor and low cost technolo- 
gy used. The National Action Plan is the central 
vehicle for accomplishing the goals of the Decade. 
Over 90 countries have established plans, many 
using the model of the plan prepared by Sri Lanka. 
Successful training strategies include use of village 
individuals, budgeted resources for maintenance 
workers, and education of professionals in their 
home countries rather than abroad. An important 
factor in measuring the results of improved water 
and sanitation is the lag time between implementa- 
tion of the new facilities and noticeable improve- 
ment in health status. This is a result of slowness to 
change hygiene habits and lag in concurrent tech- 
nology. Community participation and interest is 
another important factor in maintaining services 
once they are installed. The current emphasis is 
low-cost technology, such as sturdy hand pumps 
and the Vietnamese toilet. (See also W89-10100) 


(Cassar-PTT) 
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INFECTIONS RELATED TO WATER AND EX- 
CRETA: THE HEALTH DIMENSION OF THE 
DECADE, 

London School of Hygiene and Tropical Medicine 
(England). Dept. of Tropical Hygiene. 
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DC. 


P. D. Roark. 

IN: Water and Sanitation: Economic and Socio- 
logical Perspectives. Academic Press, Inc., New 
York. 1984. p 49-68, 12 ref. 
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fects, Rural areas, Women, Water management. 


Women in developing countries have major re- 
sponsibility for ig water and family health. 
Thus, they have an important role in community 
— for improving water supply and quality. > 
ical Somali woman living in > oa 
duan the family water supply with varying di 
culty, depending on the season of the year. During 
and after the rainy season (April to June and 
October-November) she walks half a kilometer to a 
small reservoir, spending about 2 hours a day to 
fetch about 15 liters per person in the family. As 
the supply diminishes after the rainy season, water 
consumption drops to 10 liters a day and the time 
for carrying water remains at 2 hours a day. In the 
dry season of February and March she walks 10 
km from the village to hand-dug wells once a day, 
consuming 1.5 hours in transport and 2 hours wait- 
ing in line. Water and food consumption decrease 
markedly during the dry season, and bathing and 
laundry are rarely done. Water use as related to 
distance from supply is as follows: <1 mile, up to 
25 liters/day; 1+ mile, 10-15 liters/day; 3+ miles, 
<10 liters/day. A quantity of 20-30 liters/day is 
ted as the volume effective for control of 
water-washed diseases. Women are active partici- 
pants in water supply management schemes. For 
example, in drought-ridden Upper Volta it was 
learned that it was the women who decided 
whether to use a water source and whether it was 
worth spending resources on maintenance. De- 
pending on the social structure of the country, 
women are involved in water management to vary- 
ing degrees. Women can act as local mediators of 
change, bringing together existing community 
knowledge and new product information. The im- 
portance of local learning systems is stressed. (See 
ee W89-10100) (Cassar-PTT) 
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Centers for Disease Control, Atlanta, GA. 
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IN: Water and Sanitation: Economic and Socio- 
logical Perspectives. Academic Press, Inc., New 
York. 1984. p 93-114, 9 fig, 36 ref. 
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Dracunculiasis (Guinea worm infection) is wide- 
spread from India to West Africa. This disease is 
acquired by drinking water contaminated with the 
intermnedion host, Cyclops. Distribution is sporad- 
ic, however, being limited to certain states or 
provinces. Estimated cases are 10 to 48 million 
annually. Transmission is often highly seasonal, at 
a peak in the dry season. Adults of 20 to 45 years 
are usually the most heavily affected. Although the 
disease is rarely fatal, it has a substantial social and 
econoinic toll. During the emergence of the worm, 
persons are often incapacitated for an average of 
100 days. Estimated lost annual wages because of 
this disease are $56-277 million. School attendance 
is —_— during the Guinea worm season be- 
cause of student incapacitation or the necessity to 
fill in for a disabled parent. Some schools close 
down at this time. The disease could be controlled 
by eliminating the intermediate Cyclops from the 
water supply by providing clean piped water, 
chemical treatment of water with temephos at 1 
ppm, boiling water, sieving of household drinking 
water, preventing infected persons from entering 
the water supply, and mass treatment of active 
cases with drugs and occlusive dressings. On a 
large scale, national programs for eradicating this 
disease are necessary. These can be coordinated 
with other activities of the International Water 
Decade. (See also W89-10100) (Cassar-PTT) 
W89-10105 


TECHNOLOGY CHOICES FOR THE DECADE, 
International Reference Centre for Community 
tned} Supply and Sanitation, The Hague (Nether- 
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IN: Water and Sanitation: Economic and Socio- 
logical Perspectives. Academic Press, Inc., New 
York. 1984. p 151-172, 10 ref. 
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A checklist was developed as a guideline for 
choosing technology to implement the Internation- 
al Water Decade. Make use of locally available 
labor. Use construction methods compatible with 
local capabilities. Use locally available materials 
and avoid imported equipment. Consider foreign 
exchange requirements of the water supply pro- 
gram. Encourage local manufacturers to supply 
equipment and parts. Consider local values, atti- 
tudes, and preferences. Leave operational control 
to the community. Minimize costs without jeop- 
ardizing effectiveness. Accept a level of service 
where necessary to spread benefits of safe water 
supply more widely. Adopt phased implementation 
of programs with subsequent upgrading. Plan real- 
istic timing of the projects. Use standardization of 
parts wherever possible. Design for direct manual 
operation rather than remote control with mechan- 
ical or electrical devices. Specify equipment not 
requiring power operation where possible. Select 
treatment process with little operation require- 
ments. Adopt a two-or three-tier system for main- 
tenance. Keep maintenance requirements within 
local capabilities. Consult the community, especial- 
ly the women, on design decisions. Develop a 
sound revenue collection system compatible with 
local opinions. (See also W89-10100) roma PTT) 
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Johns Hopkins Univ., Baltimore, MD. School of 
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logical Perspectives. Academic Press, Inc., New 
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Training for the Water Decade affects nearly ev- 
eryone, even the general public of the developed 
countries, who should be informed of the needs in 
the developing countries. Among the groups 
which need to be trained are policymakers, profes- 
sional implementers (engineer, technical s 

nontechnical specialist), subprofessional implemen- 
ters, (technician, artisan, supervisor, attendant), 
and users. Components of training for each of these 
groups are described. (See also W89-10100) 
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PANACEA NOR MYTH, 
Toronto Univ. (Ontario). Inst. for Environmental 
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IN: Water and Sanitation: Economic and Socio- 
logical Perspectives. Academic Press, Inc., New 
York. 1984. p 221-241, 1 fig, 1 tab, 36 ref. 
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The International Water Decade emphasizes com- 
munity participation from the earliest stages of 
planning. This is closely linked with education 
programs dealing with hygiene practices, water 
and food storage, and elimination habits. In Co- 
lombia community participation has been success- 
ful. Key features of the approach used here are the 
trained community worker (Promoter), village 
committee, payment for water and sanitation serv- 
ices according to ability, and community owner- 
ship of the facilities. It % important that the com- 
munity be both willing and able to participate. The 
National Institute of Health oversees pro- 
grams in Colombia. Although community partici- 
— transfers some costs directly to the local 
vel, strong support from the national and region- 
al levels is necessary. Community participation is 
not necessarily cheaper than a more centralized 
—- Rather, it should be seen as a more 
fective means to a successful project. Some of 
the problems encountered in community participa- 
tion are power struggles between ty 2 unequal 
distribution of its, and an increase in disparity 
among villages or regions. Advantages include 
better care of equipment, wider accessibility to 
benefits, further socioeconomic — atti- 
tudinal and behavioral changes, and increase in 
SF gr (See also W89-10100) (Cassar-PTT) 
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Descriptors: “Water resources development, 
*Water distribution, *Water supply, *Sanitation, 
*Water quality, International Decade for ae 
Water Supply and Sanitation, Public health, De- 
veloping countries, Economic aspects. 


A study of the differences in water services among 
countries and the changes from 1970 to 1980 are 
reported. Information from 104 countries is includ- 
ed, although only 25 have complete data for 1970 
and 1980 on all the selected indicators. Changes in 
the proportion of the total population served are 
not strongly associated with any indicator. Moder- 
ately strong associations are found between the 
Proportion of total population served and “et 
capita energy ——. life ex; fant 
mortality, quality of life index, child death rate, 
and gross national product per capita. Some coun- 
tries do not conform to the general associations. In 
many cases this is a result of incorrect statistics, 
improvements in water supply too recent to affect 
the indicators, or influence of other factors such as 
improved health services. Countries reporting de- 
creases in population served were Colombia, 
Egypt, Jordan, Lebanon, some African countries, 
Brazil, Saudi Arabia, and the ys mangmaal — 
Republic. Cuba and several African 

ported large gains. (See also W89-10100) | ca 


PTT) 
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DRINKING WATER AND HEALTH, 

Wisconsin Univ.-Milwaukee. Dept. of Urban Plan- 
ning. 
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demic Press, Inc., New York. 1987. p 69-87, 1 fig, 1 
tab, 54 ref. 


Descriptors: *Public health, *Toxicity, *Drinking 

water, *Legal aspects, Groundwater pollution, An- 

alytical instruments, Detection limits, Carcinogens, 

Epidemiology, Risks, Trace levels, Pollutant iden- 

tification, Population exposure, Mortality, Syner- 

gistic effects, Water treatment, Disinfection, Water 
quality standards. 


The human health effects of consuming drinking 
water containing toxic organic and inorganic sub- 
stances are poorly understood and the subject of 
considerable controversy. The general public and 
public officials want clear standards, for each 


chemical potentially present in our drinking water 
supplies. The scientific basis for this does not exist. 
The issues and controversies resulting from the 
presence of toxic contaminants in drinking water 
are described; however, the many human health- 
related issues caused by nontoxic contaminants in 
drinking water are not addressed. Improvements in 
chemical instrumentation permit us to detect a 
wide variety of organic and inorganic chemicals in 
water supplies. The concentrations are often found 


ants found in water supplies, @) the health implica, 
tions of ingesting microcontaminants in drinking 
water, oak Gis laws to gaatet the bade of Ge 
public from the risks of exposure to toxic chemi- 
cals in drinking water. Unknown, and at great 
a eee aan 
to a carcinogen. This issue is part of the issue of 
determining the relationship between the level of 


within and between which 
disease occurs. The consequences of tating to Leap 
our drinking water supplies free of microcontamin- 
ants are unknown. Present risk assessment methods 
are designed to be conservative; however, they are 
not able to include the unknown risks caused by 
synergistic effects of the mixtures of many differ- 
ent microcontaminants that may simultaneously be 
present in drinking water. Researchers have found 
the use of drinking water treatment to remove 
microcontaminants to be inexpensive, considering 
the net benefit and the cost per life saved ap- 
proaches in a comparison with other public health 
measures. (See also W89-10123) (Fish-PTT) 
W89-10126 


TECHNOLOGICAL APPROACHES TO RE- 
MOVING TOXIC CONTAMINANTS, 
Environmental Protection Agency, 
OH. Drinking Water Research Div. 

R. M. Clark. 

IN: Planning for Groundwater Protection. Aca- 
demic — Inc., New York. 1987. p 89-123, 25 
tab, 17 


Cinci ‘ 


Descriptors: *Water treatment, *Storage Trequire- 

ments, *Groundwater management, 

water, *Water supply development, *Alternative 
Flocculation, Sedimen 


Water softening, Sidge Ion exchange, Adsorp- 


tion, Reverse osmosis, Aeration. 


There are several alternatives orf supp! bape emer 
ing water to a municipality when — 
is con! The term alternative refers to any 
alternate source and includes both new 

treatment of the existing supply. These tollouiea 
cal approaches are often used when an existing 
supply is found to be contaminated. Among the 
various alternatives that might be considered are: 
(1) development of new or existing water re- 
sources; (2) b of a new and uncontaminated 
water supply to achieve safe levels; (3) treatment at 
the well head or each point of consumption (rapid 


rp- 
tion, reverse osmosis, and aeration); (4) connection 
to alternative existing municipal or private sup- 
plies; (5) oversized community storage facilities to 
compensate for loss of existing system capacity; 
and (6) alteration of existing groundwater flows. 
(See also W89-10123) (Fish-PTT) 

W89-10127 


WAUSAU, WISCONSIN, CASE STUDY, 
Wisconsin Univ.-Milwaukee. Dept. of Urban Plan- 


ning. 
G. W. Page. 
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Group 5F—Water Treatment and Quality Alteration 


IN: Planning for Groundwater Protection. Aca- 
demic Press, Inc., New York. 1987. p 241-259, 2 
fig, 4 tab, 18 ref. 


Descriptors: *Wisconsin, *Case studies, *Govern- 
mental interrelations, *Environmental protection, 
*Water supply development, *Water pollution 
control, *Metropolitan water ——— Com- 
prehensive planning, Urban hydrology, Organic 
compounds, Treatment facilities, Glacial drift, In- 
filtration, Chemical Industry, Aquifer characteris- 
tics, Water pollution sources, Flow pattern, Moni- 
toring. 


The city of Wausau is located in north-central 
Wisconsin, occupying a total area of about nine 
square miles, and divided by the Wisconsin River. 
Paper manufacturing is the largest industry in 
Wausau. The city’s municipal water utility oper- 
ates six high-yield wells positioned in the alluvial 
deposits of the Wisconsin River flood plain, char- 
acterized as a glacial sand and gravel aquifer. The 
groundwater in the glacial d its receives re- 
charge from direct infiltration from the land sur- 
face and discharges as base flow to the Wisconsin 
River. Volatile organic contaminants (VOCs) were 
discovered in three of the public supply wells in 
1982. Various attempts at determining the extent of 
the groundwater contamination and removing the 
contaminants through water treatment (mixing 
with uncontaminated water, air stripping, pumping 
to control groundwater gradient, new pumping 
equipment) were unsuccessful, and it became evi- 
dent that outside assistance was necessary. The 
state of Wisconsin’s Department of Natural Re- 
sources and the Environmental Protection Agency 
(EPA) provided financial and planning help in 
shutting down a chemical plant suspected of being 
a/the contaminant source and in developing a 
long-term treatment system, in the form of a 
carbon filtration unit combined with a packed- 
column air — tower. The site became a case 
study for both the Drinking Water Research Divi- 
sion of the Municipal Environmental Research 
Laboratory of the EPA (cost-effectiveness of dif- 
ferent technologies for removing VOCs from mu- 
nicipal water supplies) and for the American Water 
Works Association Research Foundation (study of 
toxic air contaminants released from air stripping 
towers). During treatment, an extensive hydrogeo- 
logical study was performed to define bedrock and 
aquifer configuration, groundwater flow patterns 
and contaminant sources and migration patterns. A 
second, larger air tower was added to increase 
treatment volume. The present groundwater pro- 
tection plan for Marathon County (including the 
Wausau area) has five major sections: (1) Physical 
Resource Definition, (2) Inventory of Contamina- 
tion Sources, (3) Monitoring, (4) Management Rec- 
ommendation, and (5) Public Involvement. (See 
also W89-10123) (Fish-PTT) 

W89-10131 


SOUTH BRUNSWICK, NEW JERSEY, CASE 
STUD 


Y, 
Wisconsin Univ.-Milwaukee. Dept. of Urban Plan- 


ning. 
For primary bibliographic entry see Field 5G. 
W89-10135 


BEDFORD, MASSACHUSETTS, CASE STUDY, 
B. J. Ram, and H. E. Schwarz. 

IN: Planning for Groundwater Protection. Aca- 
demic Press, Inc., New York. 1987. p 341-367, 2 
fig, 2 tab, 30 ref. 


Descriptors: *Case studies, *Interagency coopera- 
tion, *Environmental protection, *Massachusetts, 
*Water pollution control, Imported water, 
Groundwater management, Well water, Glacial 
drift, Toxins, Policy making, Water supply devel- 
opment, Local government, Monitoring, Aquifer 
— Water pollution sources, Legal aspects, 


The tradition of home rule in Massachusetts and 
the decentralized nature of its Department of Envi- 
ronmental Quality Engineering have created a 
prominent local role in groundwater management. 
State regulations are executed through local 
boards. Towns and cities have the option of formu- 


lating controls stricter than federal or state mini- 
mum requirements. The chemical contamination of 
groundwaters and other hazardous waste problems 
have prompted local governments to either seek 
out state assistance or take matters into their own 
hands. The town of Bedford is located 15 miles 
northeast of Boston and is predominantly residen- 
tial. Hydrogeologic conditions in the area consist 
of impermeable bedrock formations overlain by 
stratified ial till drift deposits, through which 
most of the groundwater in the area flows. The 
town’s five-member elected Board of Selectmen 
acts as the executive body. When several trace 
organics were discovered in the public water 
supply of Bedford, the town administrator and the 
Board closed down the public supply wells, made 
a concerted effort to secure multiple sources of 
emergency allocations of water, instituted water 
usage curbs, outlined economical and political 
power structures to promote strict control, and 
requested that the State ent of Public 
Health investigate the health risks involved with 
the drinking water contaminants. The Massachu- 
setts Department of Environmental Quality Engi- 
neering (MDEQE) provided help for testing and 
analysis. The Divisions of Water Supply and 
Water Pollution Control were involved in the final 
authorization of the well shutdown and the tracing 
of pollution sources, respectively. The MDEQE 
made recommendations to the Board regarding 
interim water supplies, monitoring, and assessment 
options. A technical investigation was performed 
by a consulting firm to identify sources and pro- 
vide an analysis of the aquifer system, which indi- 
cated to the Board that new well sites may be an 
expensive, but viable, solution to Bedford’s prob- 
lems. Meanwhile, Bedford retained a private law 
firm to assess possible avenues of legal action 
against the perpetrators of the contamination and 
was advised to file a Superior Court case. (See also 
W89-10123) (Fish-PTT) 

W89-10136 


REVIEW OF THE OFFICE OF DRINKING 
WATER’S ASSESSMENT OF RADIONU- 
CLIDES IN DRINKING WATER AND FOUR 

CRITERIA DOCUMENTS: MAN-MADE 


Environmental Protection Agency, Washington, 
DC. Science Advisory Board. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-242714. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Report No. SAB-RAC-87-035, July 1987. 12p, 
append. 


Descriptors: *Drinking water, *Water pollution 
prevention, *Regulations, *Potable water, Fate of 
pollutants, Uranium, Radon, Radium, Radioiso- 
topes. 


On January 15, 1986 EPA’s Office of Drinking 
Water (ODW) officially requested the Science Ad- 
visory Board (SAB) to conduct a review of a 
number of scientific issues related to its evaluation 
of radionuclides in drinking water. The Subcom- 
mittee created to conduct the review subsequently 
received the following documents from ODW: 
radionuclides in drinking water (for publication in 
the Federal Register); criteria document on man- 
made radionuclides; criteria document for urani- 
um; criteria document for radium; criteria docu- 
ment for radon; Office of Drinking Water’s Janu- 
ary 15, 1986 Memorandum, ‘Request for Review of 
Scientific Basis of Proposed Recommended Maxi- 
mum Contaminant Levels for Radionuclides in 
Drinking Water’ that includes four issues for 
review: (1) Should the weighting factors devel- 
oped by the ICRP or those developed by EPA be 
used to calculate the effective dose equivalent; (2) 
Are the radiotoxic health effects of ingested urani- 
um sufficiently well substantiated to be used as the 
basis of a regulation; (3) Is the dose-response curve 
for naturally occurring radionuclides linear; and 
4 Should the relative or absolute risk model value 

be used. The members of the Subcommittee exam- 
ined these documents according to individual as- 
signments based on their expertise, and developed 
its report in three parts. These include: responses 
to the four issues raised by the Office of Drinking 
Water; general comments on the documents and 


the review as a whole; and technical and editorial 
comments on each of the technical documents. 
(Lantz-PTT) 

W89-10191 


FULL SCALE RADIUM REMOVAL SYSTEM 
FOR A SMALL COMMUNITY, 

Rocky Mountain Consultants, Inc., Englewood, 
co. 


K. A. Mangelson, and R. P. Lauch. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-237904. 
Price codes: A03 in paper copy, A01 in microfiche. 
Report No. EPA/600/D-88/157, August 1988. 
lip, 1 fig, 3 tab, 5 ref. EPA Contract CR812691. 


Descriptors: *Water treatment, *Radium, Water 
quality control, Oxidation, Chemical treatment, 
Filtration, Brine, Iron, Wastewater treatment fa- 
cilities, Radioactive wastes. 


A radium removal treatment plant was constructed 
for the small community of Redhill Forest in the 
central mountains of Colorado. The plant consists 
of iron removal using oxidation, filtration, and 
settling; radaium and hardness removal using ion 
exchange; and radium removal from the waste 
brine using Dow Chemical Company’s Radium 
Selective Complexer (RSC). The raw water comes 
from deep wells and has naturally occurring 
radium and iron concentrations of about 30-40 
picoCuries/L (pCi/L) and 7-10 mg/L, respective- 
ly, and is aerated before entering the main treat- 
ment plant to remove radon gas and carbon diox- 
ide. A unique feature of the plant is the process 
that removes radium from the waste brine. This 
process removes only radium from the spent ion 
exchange regeneration water by permanently com- 
plexing the radium on the RSC. The RSC is re- 
placed when exhausted and sent to a final disposal 
site that is acceptable to state regulatory agencies. 
The overall plant reduces radium from about 35 
pCi/L to < 4 pCi/L. The RSC system has consist- 
ently removed over 99% of the radium from the 
spent ion exchange regenerant. The average inflow 
radium concentration to the RSC was about 1,180 
pCi/L and the average effluent was about 9 pCi/L. 
(Author’s abstract) 

W89-10247 


SLOW SAND FILTRATION IN THE UNITED 
STATES, 

Environmental Protection Agency, Cincinnati, 
OH. Drinking Water Research Div. 

G. S. Logsdon, and K. R. Fox. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-238118. 
Price codes: A03 in paper copy, A01 in microfiche. 
Report No. EPA/600/D-88/176, August 1988. 
25p, 5 tab, 21 ref. 


Descriptors: *Drinking water, *Sand filters, 
*Water treatment, Bacteria, Protozoa, Water qual- 
ity control, Filtration. 


Interest in slow sand filtration has increased dra- 
matically in the United States in the past ten years. 
Research conducted to evaluate removal of Giar- 
dia cysts and bacteria, showed that slow sand 
filtration is very effective in removal of these con- 
taminants. Slow sand filters are much simpler and 
easier to operate than plants that employ coagula- 
tion. Therefore, they are very well suited for treat- 
ment of previously unfiltered surface waters and 
would be well suited for small utilities serving 
from 25 to 3000 persons. The EPA estimates that 
about 1000 slow sand filters may be built as a result 
of proposed EPA regulations on surface water 
treatment. (Author’s abstract) 

W89-10256 


DEVELOPMENT OF AN IMPROVED CLEAN- 
ING SOLUTION FOR ROWPU UNITS, 
Separation Systems Technology, San Diego, CA. 
For primary bibliographic entry see Field 3A. 
W89-10360 





ALTERNATIVE OXIDANT AND DISINFECT- 


ON, 
North Carolina Univ., Chapel Hill. 
P. C. Singer 
Available bon the National Technical Information 
Service, Springfield, VA 22161, as PB88-238928. 
Price codes: A14 in paper copy, AOI in microfiche. 
Report No. EPA/600/2-88/044, August 1988. 
Fg Fh 90 fig, 97 tab, 122 ref, append. EPA Contract 

11108 


Descriptors: *Water treatment, *Disinfection, *Ox- 
idation, *Trihalomethanes, Ozone, Chlorine diox- 
ide, Potassium permangenate, Ozonation. 


To comply with the maximum contaminant level 
for total trihalomethanes (THM), many water 
treatment utilities have modified their pre-oxida- 
tion and disinfection practices by switching to 
alternative oxidants and disinfectants in place of 
free chlorine. To evaluate the impact of these 
changes, a research project was initiated to study 
several water treatment plants that had recently 
— the use of chlorine dioxide, ozone, potassi- 
um permangenate, or chloramines to partially or 
fully offset the use of free chlorine. The results of 
the study showed that total organic halide forma- 
tion paralleled THM formation at all eight of the 
utilities investigated. The alternative pre-treatment 
oxidants and disinfectants were depleted rapidly as 
a consequence of the high total organic carbon 
concentrations in the waters examined. This im- 
plies that residual oxidants and disinfectants will 
not be carried very far into the process train, 
causing disinfection and oxidation effectiveness to 
be reduced. (Author’s abstract) 
W89-10361 


AIR STRIPPERS AND THEIR EMISSIONS 
CONTROL AT SUPERFUND SITES, 
Environmental Protection Agency, Cincinnati, 
OH. Hazardous Waste Engineering Research Lab. 
B. L. Blaney, and M. Branscome. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-239082. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. EPA/600/D-88/153, August 1988. 
20p, 4 fig, 6 tab 25 ref. EPA Contract 68-02-3992. 


Descriptors: *Water pollution treatment, *Decon- 
tamination, *Superfund, *Air pollution, *Emission 
control, *Air stripping, *Groundwater quality, 
*Potable water, *Water treatment, Groundwater 
pollution, Volatile organic compounds, Organic 
compounds, Cleanup operations. 


Air stripping, a traditional means of making slight- 
ly contaminated groundwater potable, is being ap- 
plied increasingly to more severe groundwater pol- 
lution at remedial action sites. Concentrations of 
volatile and semivolatile compounds at such sites 
may reach hundreds of parts per million. As a 
result, several changes have resulted in air strip- 
ping technology. New air stripping technologies 
are being employed to achieve very high (> 99%) 
removal of volatile compounds and to increase the 
removal of semivolatiles. New stripper designs are 
being investigated for compactness and mobility. 
In addition, emissions controls are being added 
because air pollution impacts are larger. This paper 
discusses these trends and provides examples from 
groundwater cleanup at remedial action sites in the 
United States. (Author’s abstract) 

W89-10369 


REGULATORY IMPACT ANALYSIS: BENE- 
FITS AND COSTS OF PROPOSED SURFACE 
WATER TREATMENT RULE AND TOTAL 
COLIFORM RULE. 

Miller (Wade) Associates, Inc., Arlington, VA. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-251582. 
Price codes: A14 in paper copy, A01 in microfiche. 
September 1, 1987. 309p, 55 exhibits, 6 append. 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


An analysis was made of the costs and benefits of 
controlling microbial contaminants in drinking 
water oe pd age ny of =e - 
tions: (1) Water Treatment Rule 
os and (2) the Total Coliform Rule (TCR). 
This regulatory impact analysis (RIA) was pre- 
pared in accordance with Executive Order 12291 
wale cl be aaieeaaatientiaamn tinea 
major rules be examined and compared. The ma 
topical areas covered in this RIA are: (1) problem 
— (2) market imperfections, the need for 
ements and consideration of 
prmmton (3) assessment of total costs; (4) assess- 


water systems that have unfiltered surface sources, 
pe large systems serving > 100,000 serve 
population of 13. 93 million, or > 75% of 

the total population exposed. A number of filtered 
supplies also will likely have to upgrade their 
systems to o—_ with the SWTR and the TCR. 
a S filtered systems expected to be 
is approximately 5128 of an estimated 


of public water supply: imperfect revelation of 
consumer preferences and flawed pricing policy. 
In developing the SWTR, the EPA was limited to 
considering a number of filtration/disinfection 
policy alternatives of varying stringency and 
impact. The four options considered range from a 
mandatory filtration requirement with no excep- 
tions to provision of exceptions for water systems 
having two points of redundant disinfection and 
which can achieve a 3-Log removal of Giardia 
cysts and 4-Log removal of enteric viruses. The 
cost of the TCR was estimated assuming maximum 
state flexibility and with no assumed state flexibil- 
ity. Assuming maximum state flexibility, total esti- 
mated costs amount to $70 million, $46 million for 
non-community systems and $24 million for com- 
munity systems. Assuming no state flexibility, the 
total estimate is $170 million, $126 million for non- 
community systems and $44 for community sys- 
tems. (Lantz-PTT) 
W89-10385 


RELATION OF IMETHANE-FORMA- 
TION TO WATER QUALITY AND 
PHYSICAL CHARACTERISTICS OF SMALL 
WATER SUPPLY LAKES, EASTERN KANSAS, 
perc A Survey, Lawrence, KS. Water Re- 
sources Di 

For oer bibliographic entry see Field 2K. 
W89-10452 
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COMPARISON OF METHODS TO DETER- 
MINE OXYGEN DEMAND FOR BIOREME- 
DIATION OF A FUEL CONTAMINATED AQ- 


UIFER, 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

For primary bibliographic entry see Field 5A. 
W89-09279 


EXCESSIVE BACTERIAL DECOMPOSITION 
OF H202 DURING ENHANCED BIODEGRA- 
DATION, 


Air Force ening and Services Center, Tyn- 
dall 


J.C. pote y J. D. Milligan, D. C. Downey, and J. 
K. Slaughter. 

Ground Water GRWAAR, Vol. 27, No. 2, p 163- 
174, March-April 1989. 5 fig, 1 tab, 17 ref. 


Descriptors: *Water quality control, *Cleanup op- 
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ide, *Water pollution treatment, *Biodegradation, 
*Hydrocarbons, *Biological treatment, Backfill, 
Aerobic bacteria, Decomposition, Oxygenation, 
Enzymes. 


Water Quality Control—Group 5G 


Enhanced aerobic nope a of hydrocarbons 
in the subsurface requires large quantities of 
oxygen to be distributed + ele lk the contami- 
nated zone. Although hydrogen 


biodegradation project is described. Hy- 
drogen peroxide was added to each reaction mix- 
ture, containing sam of 


oxygen supplied to the ohana (Friedmann- 
PTT) 
W89-09336 


SEPTIC TANK SETBACK DISTANCES: A WAY 
TO MINIMIZE VIRUS CONTAMINATION OF 
DRINKING WATER, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

M. V. Yates, and S. R. Yates. 

Ground Water GRWAAR, Vol. 27, No. 2, p 202- 
208, March-April 1989. 7 fig, 26 ref. 


Descriptors: *Septic tanks, *Groundwater pollu- 
tion, *Drinking water, *Water pollution preven- 
tion, *Path of pollutants, *Water quality control, 
*Viruses, *Public health, Human diseases, Water 
quality, Long-term planning, Regulations, Land 
use, Kriging. 


ae ae Se ee. See, Sees 
causes of contamination in 


pee wi par engnd engage maya gd 
wide range of septic tank setback distances (from 
less than 15 m to greater than 300 m) were calcu- 
ae oS Se See See 
makes use of disjunctive kriging to calculate the 
conditional probabilities associated with the set- 
back distance estimates. The results are presented 
in two different ways: first, given a setback dis- 
tance (e.g., poe by =< the A gemma 
that the level of viruses will be 
per sey ob terme pny dea ee 
ability level is specified (e.g., 90%) and the setback 
distances required to achieve that level of confi- 
dence that the water will be free of virus contami- 
nation are calculated. The methods have potential 
for use by local government officials for land-use 
planning purposes. (Author’s abstract) 
W89-09340 


EVALUATION OF WHOLE-LAKE NITROGEN 
FERTILIZATION FOR a ae a ae BLUE- 
GREEN ALGAL BLOOMS IN A HYPEREU- 
TROPHIC LAKE, 

Wisconsin Dept. of Natural Resources, Madison. 
Bureau of Research. 

R. C. Lathrop. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 12, p 2061-2075, 
December 1988. 12 fig, 65 ref. 


Descriptors: *Water pollution treatment, *Eu- 
trophication, *Algal control, *Cyanophyta, *Ni- 
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Ammonium compounds, Sea- 
sonal variation, Wisconsin, Nitrates. 


Indian Lake, a shallow hypereutrophic lake in 
southern Wisconsin, was treated with ammonium 
nitrate to test whether high dissolved inorganic 


gen to phosphorus (N:P) ratios could prevent the 
development of summer blue-green algal blooms 
(predominately Microcystis aeruginosa). The fertil- 
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Group 5G—Water Quality Control 


izer was applied weekly from late April to early 
July 1981-82 in annual amounts of 14 and 23 g N/ 
sq m, respectively. In 1981, unusually clear water 
in May allowed aquatic macrophytes and associat- 
ed filamentous algae to become very dense in June. 
The increase in water clarity and macrophytes was 
probably a response to a fishkill the previous 
winter. Later in the summer the macrophyte com- 
munity disappeared and a blue-green algal bloom 
developed. After each fertilization in both treat- 
ment years, the NH4(+) and NO3(-) decreased 
rapidly, suggesting nitrification/denitrification in 
e lake sediments. Whole-lake N fertilization did 
-" prevent the summer blue-green algal blooms in 
Indian Lake. Low DIN apparently does not trig- 
ger the bloom development or cause the vernal 
nonblue-green algae to decline. Also, low total N:P 
ratios ( < 11 by weight) during the blooms occur 
partly because of high DIP and because of high 
algal P levels resulting from luxury P consump- 
tion. The Indian Lake data suggest that low total 
N:P ratios are only predictive of (or resultant 
from) blue-green algal blooms rather than causa- 
tive. (Author’s abstract) 
W89-09363 


WATER QUALITY EFFICIENCY OF AN 
URBAN COMMERCIAL WET DETENTION 


PALM BEACH COUNTY, FLORIDA, 

Smith and Gillespie Engineers, Inc., Sarasota, FL. 
For primary bibliographic entry see Field 4A. 
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CONSTRUCTED WETLANDS FOR THE 
TREATMENT OF ACID MINE DRAINAGE, 

For primary bibliographic entry see Field 5D. 
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DESIGN AND CONSTRUCTION OF A PREHY- 
DRATED SAND-BENTONITE LINER TO CON- 
TAIN BRINE, 

Saskatchewan Univ., Saskatoon. Dept. of Civil En- 
gineering. 

M. D. Haug, S. L. Barbour, and P. Longval. 
Canadian Journal of Civil Engineering CJCEB8, 
Vol. 15, No. 6, p 955-963, December 1988. 9 fig, 1 
tab, 18 ref. 


Descriptors: *Water pollution prevention, *Brine 
disposal, ‘*Linings, *Permeability, *Brines, 
Groundwater pollution, Impoundments, Mining 
wastes, Case studies. 


A case study of the first attempt to solve the 
volume change problem in surface impoundments 
by designing and constructing a sand-betonite liner 
prehydrated with brine is presented. The design 
was based on the results of a triaxial permeability 
testing program. The containment of brine in shal- 
low ponds is one of the most serious problems 
facing waste-management engineers. Brine waste is 
produced in many mining and processing oper- 
ations. It is characterized by high salt concentra- 
tions which may seriously contaminate groundwat- 
er if not successfully contained. However, brine 
reacts chemically with clays used in liner construc- 
tion. As brine permeates the liner, physicochemical 
interactions between the clay and brine lead to a 
reduction in volume of the liner. This shrinkage 
may cause cracking of the liner and the creation of 
a highly fractured permeable macrostructure. Nu- 
merous techniques have been tried to find an effec- 
tive and economical method of containing brine. 
Some of these techniques have involved the use of 
soil, concrete, asphalt, and synthetic liners. How- 
ever, all of these techniques have major deficien- 
cies in either cost or effectiveness. The results of a 
testing program and monitoring of a liner since 
construction indicate that brine prehydration of 
sand-betonite liners is an effective technique for 
use in brine containment. The quantity of brine 
used in the mixing did not have to be high to 
impart the desired results. Laboratory tests carried 
out on the different clay-based earth materials pre- 
hydrated with brine also showed no evidence of 
liner deterioration due to subsequent seepage with 
brine. Monitoring of the sand-betonite pond con- 
structed with brine prehydration also showed no 


signs of brine deterioration. This technique may 
provide an economical solution to the containment 
of brine in many situations. (Miller-PTT) 
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MEETING THE SDWA CHALLENGE, 
Newport News Waterworks, VA. 

For primary bibliographic entry see Field 5F. 
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SEAWATER INTRUSION BARRIER EVALU- 
ATED WITH 3-D GROUNDWATER MODELS, 
Camp, Dresser and McKee, Inc., Boston, MA. 
For primary bibliographic entry see Field 4B. 
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WHAT TO DO ABOUT DRINKING WATER 
ADDITIVES TESTING, 

For primary bibliographic entry see Field 5F. 
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PROPOSED LEAD RULES ADD CHORES, 
COSTS TO UTILITY BURDEN, 

Illinois State Water Survey, Peoria. Water Quality 
Section. 

S. D. Lin. 

Water Engineering and Management WENMD2, 
Vol. 136, No. 2, p 35-36, 48, February 1989. 
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The Environmental Protection Agency (EPA) has 
given recognition to the fact that lead is a health 
risk at certain levels of exposure and has taken 
steps to reduce and control levels of lead in the 
environment. One such step is the phaseout of lead 
in gasoline. Others include banning lead in paints 
and solders, emission control on smelters and bat- 
tery plants and proposed rules for lead in drinking 
water. Following the Safe Drinking Water Act 
Amendments of 1986, the proposed Lead Contami- 
nation Act of 1988 was published in the Federal 
Register. The pro rule to reduce lead con- 
centrations in drinking water includes a maximum 
contaminant level (MCL), monitoring and educa- 
tion requirements, corrosion control rules and 
treatment requirements. The proposed regulations 
require sampling and monitoring both at the treat- 
ment plants and at household taps. The frequencies 
of monitoring vary with the plant sizes. To achieve 
compliance utilities must use the best available 
technologies (BATs) approved by the individual 
states. BATs are lime softening, coagulation-sedi- 
mentation and filtration, ion exchange and reverse 
osmosis. Blending waters or the installation of new 
wells may be approved by each state. The states 
have responsibility for assisting in the lead control. 
According to EPA estimates, the capital costs of 
approved BATs for water suppliers serving fewer 
than 500 customers will be between $49,000 and 
$192,000 with annual operation and maintenance 
costs ranging from $2,000 to $27,000. The pro- 
posed lead regulation will affect 80,000 public 
water purveyors in which 53,000 plants have to 
improve their treatment processes to meet the 
stringent new rules. (Miller-PTT) 
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COLORADO’S BIOMONITORING REGULA- 
TION: A BLUEPRINT FOR THE FUTURE, 
Colorado Springs Wastewater Div., CO. 

G. Y. Michael, J. T. Egan, and M. M. Grimes. 
Journal-Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 3, p 304-309, March 1989. 1 
fig, 6 ref. 


Descriptors: *Monitoring, *Wastewater treatment, 
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Provisions for the state of Colorado’s regulation of 
publicly owned treatment works (POWT) are re- 
viewed. The regulation uses biomonitoring, a 
useful technique in controlling toxics that is suffi- 
ciently developed to warrant implementation. The 
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feature of greatest interest in this state’s biomoni- 
toring regulation is its enforcement approach. En- 
forcement is based not on the results of individual 
biomonitoring tests, but on the diligence with 
which dischargers that detect whole effluent toxic- 
ity (WET) pursue the elimination of toxicity. The 
diligence approach recognizes the fundamental dif- 
ferences between conventional pollutants and 
toxics and recognizes that existing POTWs have 
not been designed to treat toxics. Accountability is 
assured by regulatory and permit requirements to 
perform a specified series of tiered investigations 
under the oversight of the permitting authority 
when WET is identified. The Colorado biomoni- 
toring regulation limits the scope of the program to 
recurrent toxicity; POTWs are not held responsi- 
ble for single events such as spills or ‘midnight 
dumps’ into the collection system. Only acute tox- 
icity testing can result in requirements to investi- 
gate toxicity, perform toxicity reduction evalua- 
tions, and implement control pro . The dili- 
gence approach to enforcement offers a workable 
alternative to the strict liability approach that has 
been the historical basis for national water quality 
strategies. The approach is appropriate for use in 
new programs where problems are ill-defined. 
(Friedmann- 
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CONCERTED EFFORT FOR WATER QUAL- 
ITY, 


Fishbeck, Thompson, Carr and Huber, Inc., Ada, 
MI. 


C. V. Huber. 
Journal-Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 3, p 310-315, March 1989. 
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Specific issues in U.S. water quality control that 
warrant attention are reviewed. These include reg- 
ulatory responsibility of the federal government, 
the definition of water quality, the necessity of 
research, the need for more environmental special- 
ists, increasing public awareness, preparation for 
the future in terms of manufacturing processes and 
regulatory needs, dealing with waste, and general 
commitment to maintaining water quality on the 
part of the public and private sectors. Future water 
quality goals must include future planning that 
encompasses not only the formation of standards, 
but also determination of essential environmental 
management plans. (Friedmann-PTT) 
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SEDIMENTATION IN THE ILLINOIS RIVER 
VALLEY AND BACKWATER LAKES, 

Illinois State Water Survey Div., Champaign. 
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TOLERANCE OF SCAPANIA UNDULATA TO 
BARIUM PRESENT IN THE ENVIRONMENT, 
Wroclaw Univ. (Poland). Dept. of Ecology and 
Nature Protection. 

For pos bibliographic entry see Field 5C. 
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CLOGGING OF MICROBIAL DENITRIFICA- 
TION SAND COLUMNS: GAS BUBBLES OR 
BIOMASS ACCUMULATION, 

Ben-Gurion Univ. of the Negev, Sde Boker 
(Israel). Lab. for Environmental Applied Microbi- 
ology. 

For primary bibliographic entry see Field 5F. 
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STATISTICAL AND TIME SERIES ANALYTI- 
CAL INVESTIGATIONS ON THE EFFECT OF 
PHOSPHORUS REDUCTION IN  DETER- 
GENTS ON MUNICIPAL SLUDGE AND SUR- 
FACE WATERS (STATISCHE UND ZEITREI- 
HENANALTYISCHE UNTERSUCHUNGEN 





ZUR AUSWERKUNG DER PHOSPHATH- 
oO INUNG FUER 


), 
jest Univ. (Germany, F.R.). Inst. fuer Sied- 
ry wasserwirtschaft. 
utekunst, and R. Klute. 

eitsc ‘uer Wasser--und Abwasser Forschung 
ZWABAQ, Vol. 22, No. 1, p 32-39, February 
1989. 14 fig, 8 ref. 
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Continuous data from three municipal sewage 
works and three rivers were examined by statistical 
methods and time series analysis. It appears that 
during the period 1979-1984 the frequency distri- 
bution curve of phosphorus loads in raw munici 
wastewater shifted toward smaller values. 

time series analysis confirms the decreasing tenden- 
cy of phosphorus loads, whereas the organic load 
of the wastewater increased or remained constant. 
The phosphorus load of the Rivers Ruhr and Sieg 
declined because the phosphorus reduction in de- 
tergents became effective. The decrease was more 
pronounced in the lower course of the rivers, 
which receives more effluents from municipal 
sewage works. The small River Wahnbach showed 
an increasing trend of phosphorus loading during 
the entire period of study. This finding can be 
attributed to the growing use of phosphorus-con- 
= Ey jp in agriculture. (Auathor’ 's abstract) 


PETROLEUM HYDROCARBON DEGRADA- 
TION BY CANDIDA SPECIES, 

po Harcourt Univ. (Nigeria). Dept. of Microbi- 
ology. 

G. C. Okpokwasili, and S. C. Amanchukwu. 
Environment International, Vol. 14, No. 3, p 243- 
247, 1988. 3 fig, 1 tab, 22 ref. 
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A yeast isolate from the Niger Delta soil, identified 
as Candida species, has been found to degrade 
kerosene and automotive gas oil in a mineral salts 
medium containing either of the petroleum cuts as 
sole carbon and energy source. Hydrocarbon deg- 
radation was demonstrated by gas chromatogra- 
phic analysis. The organism also used ethanol, 
methanol, and acetaldehyde as substrates for 
growth. This may be a candidate strain for stimu- 
lating the biodegradation of oil slicks in vulnerable 
terrestrial environments. (Author’s abstract) 
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BIOLOGICAL REMOVAL OF POLYCYCLIC 
AROMATIC HYDROCARBONS, B 
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CONTAMINATED GROUND WATER AND 


SOIL, 

TAUW Infra Consult B.V., Deventer (Nether- 
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E FUTURE, 
Colorado ——_ Dept. of Utilities, CO. 


be EP Water Pollution Control Federation 
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During the 1987 Water Pollution Control Federa- 
tion Annual Conference in Philadelphia, a sym) 
sium was dedicated to the creation and poe pn 
tion of partnerships to deal with the latest round of 
—e take the water pollution control 
justry. Legislative and regulatory requirements 
that must be addressed in the next 7 sumbiodinte 
the Clean Air Act, Safe Drinking Water Act re; dae 
lations, solid waste disposal a sludge 
disposal technical re; and the W: 
ity Act of 1987. POTWs and poate ane 
proach the future together to develop and ores 
ment workable and equitable environmental Hiding 
tives. Regulators must assist POTWs b POTWe mus 
technical and leadership. 8 —. 
assist rs in drafting ous 
must make a commitment to comply with them. 
But the burdens, responsibilities, and accountabil- 
ities must be appropriately allocated and must be 
fair, equitable, and practicable. Substance must be 
——— over form. (Doria-PTT) 
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Metcalf and Eddy, Inc., Wakefield, MA. 
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DIGITAL ANALYSIS OF HAZARDOUS WASTE 

SITE AERIAL PHOTOGRAPHS, 

Cook Coll., New Brunswick, NJ. Dept. of Envi- 

ronmental Science. 
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CARTOGRAPHIC PERSPECTIVE ON THE SE- 
CURITY OF AN URBAN WATER SUPPLY 
NETWORK, 

— of Mathematical Geography, Ann Arbor, 
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AIR TOXICS AND THE GREAT LAKES, 
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tre Quality Di 


a Education and Information 
EEDIEF, Vol. 7, No. 4, p 192-194, October-De- 
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Known air toxicants that pollute the Great Lakes, 
and recent programs designed to address this pol- 
lution problem, are reviewed. The here is 
believed to contribute from 39% to 97% of the 
lead entering the individual lakes and from 6% to 
90% of the polychlorinated biphenyls (PCBs) en- 
tering the lakes’ waters. Efforts to control the 
introduction of toxic substances into the Lakes and 
their tributaries from air, water and land have 
included the Great Lakes Toxics Control policy 
resolution adopted by Great Lakes Governors. 
The policy’s task force drafted the Great Lakes 
Toxic Substances Control Agreement to establish a 
framework for coordinating regional action in con- 
trolling toxic pollutants entering the Greet Lakes 
system. In follow-up, the Environmental Adminis- 
trators of the Great Lakes States entered into an 
agreement in September 1986, which provides that 
each state in region will seek to gain the 
authority to address the problem of air toxic emis- 
sions and their effects on the Lakes. It is anticipat- 
ed that Federal and international agencies will 
assist the states and actively Pg protection of 
the Great Lakes ecosystem from toxic pollution. 
(Friedmann- 
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‘HOW AND ‘WHAT’ OF SDWA IMPACT 
STUDIES, 


Water Quality Control—Group 5G 


L. L. Harms, B. W. Long, and M. M. Frey. 
Water Engineerin ement WENMD2, 


ing and Manag 
Vol. 136, No. 3, p 24-26, 28, 29, March 1989. 3 fig, 
1 tab. 
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In 1974, Congress passed the Safe Drinking Water 
Act (SDWA), which required the Environmental 
Agency to set limits in drinking water 
for several chemical, physical, and biological pa- 
rameters. The impact of the SDWA on water 
utilities is discussed for several utants. Typical 
methods and findings from SWDA impact studies 
are reviewed for fluoride, volatile organics, coli- 
forms, corrosion controls, and disinfection by- 
products. Impact reports submitted to utilities in- 
clude a list of facilities improvements required to 
place the utility in compliance with the" SDWA. 
pa oe of probable cost and an implementation 
schedule for all recommended improvements are 
also in the reports. (Friedmann- 
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USEABILITY OF ORGANIC DYESTUFFS FOR 
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SEASONAL CHANGES OF BACTERIAL 
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RIVER WATER AT TWO WATER PURIFICA- 
TION STATIONS IN CAIRO, 

Al-Azhar Univ., Cairo (Egypt). Dept. of Botany. 
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WASTES ON NEW YORK AREA BEACHES, 
State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 
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NEW MASSACHUSETTS TOILET STANDARD 
SETS WATER CONSERVATION PRECEDENT, 
Massachusetts Water Resources Authority, 
Boston. 
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PROGRESS ACHIEVED IN THE CONTROL 
OF SCHISTOSOMIASIS IN SAUDI ARABIA, 
Ministry of Health, Riyadh (Saudi Arabia). Dept. 
of Preventative Medicine. 

J. Ashi, F. Arfaa, M. Jeffri, and M. Suwairy. 
Journal of Tropical Medicine and Hygiene 
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Information concerning the distribution and mag- 
nitude of schistosomiasis in Saudi Arabia and the 
results of a successful control project are present- 
ed. Treatment of infected persons and control of 
snails by the use of molluscicides in most areas and 
by environmental modification in limited areas 
were the main control measures. A significant re- 
duction in the prevalence of both intestinal and 
urinary schistosomiasis has occurred in all emirates 
(districts) in all 12 foci of the infection distributed 
in five regions of Saudi Arabia. Infection with 
Schistosoma mansoni has dropped in foci of the 
infection in the Central Region (Riyadh and Hail) 
and in all foci within the western provinces. Re- 
duction has also occurred in the prevalence of S. 
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haematobium in foci of Gizan, the Red Sea coastal 
areas and parts of Madinah. The disease no longer 
exists around Riyadh. The overall prevalence in all 
12 foci of infection in Saudi Arabia dropped gradu- 
ally from 11% in 1983 to 1.9% in 1987. At present, 
the infection rates among expatriates are much 
higher than among Saudis in most foci. The 
number of emirates which had rates of 10% or 
more has dropped from 46 in 1983 to nil in 1987, 
and the number with rates of 5-10% from 25 in 
1983 to one in 1987. The overall prevalence is 
presently between 1 and less than 1% in 41 emir- 
ates. Significant reduction was observed in most 
villages in each district. Higher infection rates may 
still be present in a few areas within one or two 
emirates not surveyed in the last 2-3 years. The 
potential danger of a resurgence of the disease due 
to the development of water resources and the 
presence of a great number of infected expatriates 
is significant. (Author’s abstract) 
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REMOVING VOLATILE CONTAMINANTS 
FROM THE UNSATURATED ZONE BY IN- 
DUCING ADVECTIVE AIR-PHASE TRANS- 
PORT, 

Geological Survey, Trenton, NJ. Water Resources 
Div 
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Journal of Contaminant Hydrology JCOHES6, Vol. 
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A method of removing volatile contaminants from 
the unsaturated zone was studied. Experiments 
were conducted with homogeneous columns of 
moist sands residually saturated with gasoline and 
vented under steady air flow in order to analyze 
liquid to air-phase transfers. The ability of an equi- 
librium-based transport model to predict the hy- 
drocarbon vapor flux from the columns implied an 
efficient rate of local phase transfer for reasonably 
high air-phase velocities. A mathematical model 
was developed to predict radically symmetric air 
flow induced by venting from a single well. An 
induced venting system was used to rehabilitate 
the gasoline-contaminated subsurface beneath a 
service station. Over a period of 4 months 1480 to 
1850 liters of gasoline had leaked to the subsurface 
through a hole in the bottom of a tank. An active 
water supply well was located 150 m from the 
property line. Only 300 liters were recovered over 
a five-month period using a water-table skimming 
system. The venting system consisted of three 
wells, spaced 9 m apart, including the one used to 
determine the in-situ air-phase permeability. The 
three venting wells were pumped simultaneously 
for 90 days from June to September 1985, with 
product recovery becoming negligible after 50 
days operation. An estimated 1630 liters of gasoline 
was recovered during this operation. The recovery 
was documented by analyzing air removed from 
withdrawal wells screened in the unsaturated zone. 
In addition, the success of the application was 
indirectly determined by mapping the vapor plume 
associated with the spill and measuring the appar- 
ent product thickness before and after the venting 
period. (Cassar-PTT) 
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ENVIRONMENTAL IMPACTS AND REGULA- 
TORY POLICY IMPLICATIONS OF SPRAY 
DISPOSAL OF DREDGED MATERIAL IN 
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Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 
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NARRAGANSETT BAY POLLUTION CON- 
pe AN EVALUATION OF PROGRAM OUT- 
Rhode Island Univ., Kingston. Marine Affairs Pro- 


oH. Burroughs, and V. Lee. 
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Program evaluation, a technique used to measure 
the effectiveness of governmental programs, was 
applied to estuarine management. Point source 
loadings of oxygen demanding organic material 
and ambient conditions of bottom water dissolved 
oxygen in the upper reaches of the Narragansett 
estuary were examined over recent decades to 
determine the effects of a sewage treatment plant 
in reducing pollution. Two tests of program out- 
come are presented. The first demonstrates that a 
statistically significant increase in bottom water 
dissolved oxygen is correlated with a sewage treat- 
ment plant upgrade. Other possible causes for this 
change were examined and eliminated. Apparently, 
enhanced sewage treatment is the cause of an 
improvement in dissolved oxygen, one measure of 
ambient water quality. The second analysis shows 
that these improvements in water quality exceed 
those that could be attributed to improved back- 
ground conditions caused by reduced loading from 
the major river. Estuarine segments lacking im- 
proved bottom water dissolved oxygen receive 
combined sewer overflows and possibly loads from 
small tributaries. Present conditions of bottom 
water dissolved oxygen, although improved 
throughout much of the upper estuary, are not 
sufficient to meet desirable standards. (Author’s 
abstract) 
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KINETICS OF ACETATE, PROPIONATE AND 
BUTYRATE IN THE TREATMENT OF A SEMI- 
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Institut National des Sciences Appliquees de Lyon, 
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EVALUATION OF BIOASSAYS FOR DESIGN- 
ING SEDIMENT CLEANUP STRATEGIES AT 
A WOOD TREATMENT SITE, 

Westat, Inc., Rockville, MD. Research Div. 
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TECHNIQUE FOR’ BETTER SEDIMENT 
CHARACTERIZATION, 
Georgia Dept. of Natural Resources, Atlanta. 


For primary bibliographic entry see Field 2J. 
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BIOMONITORING AS AN INTEGRAL PART 
OF THE NPDES PERMITTING PROCESS: A 
CASE STUDY, 

South Carolina State Dept. of Health and Environ- 
mental Control, Columbia. Bureau of Water Pollu- 
tion Control. 
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HOW CLEAN IS CLEAN A USE OF HAZARD 
ASSESSMENT IN GROUNDWATER FOR 
EVALUATION OF AN APPROPRIATE FORM- 
ALDEHYDE SPILL REMEDIAL ACTION END- 
POINT, 

Monsanto Environmental Sciences Center, St. 
Louis, MO. 

For primary bibliographic entry see Field 5B. 
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DETERMINATION OF OPTIMAL TOXICANT 
LOADING FOR BIOLOGICAL CLOSURE OF A 
HAZARDOUS WASTE SITE, 


Louisiana State Univ., Baton Rouge. Inst. for En- 
vironmental Studies. 
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rey f RESOURCE MANAGEMENT: 
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YEARS, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental and Hazardous 
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IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. American Society for Testing and 
Materials, Philadelphia, PA. 1988, p 559-566, 1 fig, 
6 ref. 
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The purpose of integrated resource management is 
to optimize performance of the ecosystem, which 
requires different information and a different man- 
agement strategy than hazard assessment. In order 
promote integrated resource management it is nec- 
essary to: (1) use a multidisciplinary approach; (2) 
focus on the attributes of an aquatic or terrestrial 
ecosystem and not merely on one or more individ- 
ual species; (3) identify the assimilative capacities 
of aquatic and terrestrial ecosystems and to use 
multiple thresholds in management; (4) avoid frag- 
mentary, incremental decision making, thereby 
helping to assure that units of the landscape yield 
multiple benefits on a continuing basis; (5) recog- 
nize that units of the landscape altered inappro; 
ately provide numerous opportunities and c 
lenges for restoration; (6) recognize that in restora- 
tion efforts it may be difficalt t to identify and 
determine historic conditions because records are 
usually sketchy or lacking; (7) encourage universi- 
ties to focus on interdisciplinary resource training 
and management, rather than continuing the subdi- 
vision of topics into even smaller units; and (8) 
conduct surveys to gain understanding of citizen 
attitudes, demands, and support for integrated nat- 
ural resource management. Without integrated re- 
source management, information will be fragment- 
ed, often inappropriate for the decision being 
made, or in apparent conflict with other equally 
valid information. (See also W89-10042) (White- 
Reimer-PTT) 
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PLANNING FOR GROUNDWATER PROTEC- 
TION. 

Academic Press, Inc., New York. 1987. 387p. 
Edited by G. William Page. 
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How groundwater protection programs are devel- 
oped and implemented and some of the best of 
these programs in the United States are reviewed. 
Important themes (the complexity of groundwater 





systems, fragmentations of laws and institutions, 
political support, and significant unknowns) are 
addressed from diverse perspectives in different 
chapters of the book. In most cases these themes 
are first addressed in the early chapters that pro- 
vide a framework for groundwater protection and 
discuss the options and problems as well as provide 
guidance on how to go about planning for ground- 
water protection. These themes are then picked up 
from the unique perspectives of the case studies 
(Long Island, New York; Dade County, Florida; 
Wausau, Wisconsin; Austin, Texas; Perth Amboy, 
New Jersey; Santa Clara Valley, California; South 
Brunswick, New Jersey; Bedford, Massachusetts). 
Some of the case studies document the discovery 
of serious groundwater contamination and the re- 
medial and preventive actions taken in response to 
the resulting crisis. Others describe preventive ac- 
tions accomplished before serious groundwater 
contamination with toxic substances reached crisis 
proportions. All of the case studies describe how 
and why groundwater protection policies have 
been developed and tested in response to the local 
characteristics of the contamination threats, the 
physical environment, and the human environ- 
ment. Individual chapters provide an overview of 
the problem, describe the hydrogeological frame- 
work for groundwater protection, review the 
health risks associated with groundwater contami- 
nation, describe the institutional framework for 
groundwater protection in the United States, pro- 
pose the data and organizational requirements for 
ae a local = protection pro- 
gram, discuss technological approaches to remov- 
ing contaminants, and present detailed descriptions 
of approaches designed to protect groundwater. A 
summary chapter presents further definition and 
elucidation of the overall themes and their applica- 
bility to the cited case studies. (See W89-10124 
thru W89-10136) (Fish-PTT) 
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Groundwater protection planning, because of its 
reliance on tooknlenl hydrogeological information, 
is often beyond the expertise of local planners. 
Guidance is therefore needed on how to best for- 
mulate data collection efforts and how to translate 
these efforts into management alternatives that ad- 
dress groundwater threats identified by the plan- 
ning process. Planners need some basic information 
about the technical data required to develop local 
groundwater protection programs. This will enable 
them to better be able to work with the technical 
consultants who will have to be employed by the 
community to assist in the data collection and 
interpretation needed to evaluate groundwater 
quality threats and the responses to such threats. 
This information will also give the planner a good 
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notion of why certain studies or tests are needed, 
and will assist the planner in better evaluating the 
work under way and in better assessing the likely 
management options that may result from this 
effort. A number of examples of local groundwater 
planning programs for communities throughout the 
nation are drawn upon to look at the i 
pose ap path: Ph nto pan orgy 
specific data that must be collected by consultant 
and staff efforts, and to explore how this technical 
information can be translated into straightforward 
evaluations that identify groundwater threats and 
the responses to such threats. By using an incre- 
mental approach to data collection, data evalua- 
tion, and management assessment, communities can 
readily employ the same planning process, regard- 

eS ee ee eee oe 
threats addressed. The guidelines presented can, 
hopefully, enable communities to rationally and 
effectively address what is likely to be the most 
significant environmental issue of the next decade: 

the protection of groundwater resources from con- 

tamination by land use and other activities occur- 
ring on the land surface. (See also W89-10123) 


(Fish-PTT) 
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Long Island, New York is composed of Nassau 
and Suffolk Counties plus part of the City of New 
York Metropolitan Region. Long Island Sound on 
the north and the Atlantic Ocean on the south and 
east afford a unique advantage for the proper de- 
velopment of marine resources. The - 
posed mainly of glacial till laid down on a hard 
bedrock surface, which tilts in a southeasterly di- 
rection. The water supply is obtained entirely from 
groundwater (the Magothy Aquifer), replenished 
by precipitation, but already of degraded quality, 
due to contamination by nitrates, chlorides, and 
other chemicals from cesspools, fertilizers, pesti: 
cides, wastewater recharge, landfill en 
stormwater recharge, leaking sto: tanks and 
pipelines, incinerator quench water, airborne pollu- 
tion, sand and gravel mine pit accumulations, mis- 
cellaneous spills, animal wastes, and cemeteries. 
Planning for the orderly growth of communities 
and the management of their wastes will ordain the 
quality of that future. The Nassau-Suffolk Regional 
Planning Board was developed in 1965 to prepare 
a conandaaesine plan to serve as a for all 
units of government in the two counties in coping 
with future growth and to reverse the negative 
aspects of past development. This plan was com- 
pleted in 1970, and recommends controls on the 
ultimate size of growth (limited by availability of 
potable water), location and form of development, 
and institutional changes necessary to achieve im- 
plementation. The Board also recommended that 
additional funds be sought to conduct water qual- 
ity studies to ensure that the sole source of potable 
water not be jeopardized. Federal, state, and other 
agency-sponsored laws and policies furnished the 
means to start and implement the required studies. 
The resultant Plan, as developed, included tradi- 
tional approaches (construction of sewage collec- 
tion and treatment facilities) and less traditional 
approaches (guides and limits to growth and the 
initiation of programs and regulatory means either 
to prevent problems from occurring or to develop 
solutions that do not require engineered facilities), 
and incorporated both structural and nonstructural 
solutions. Planning, in this context, involves media- 
tion between diverse groups and individuals who 
seek to influence land use and infrastructure deci- 
sions. (See also W89-10123) (Fish-PTT) 
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Lakes and wetlands abound in southeastern Flori- 
da, the Everglades occupying one-third of Dade 
County. Yet southeastern Florida communities are 
becoming hard-pressed to meet their ever-increas- 
ing Geman tap gattie eaten: One of the reasons 
is that these Florida communities are building di- 
rectly on top of their drinking water reservoir, the 
Biscayne Aquifer. This poses significant water 
quality problems, and given the emerging knowl- 
edge regarding the contamination of groundwater 
with synthetic organic chemicals and the potential 
health effects of this contamination, the challenge 
to local governments is becoming obvious whereas 
the solutions are not. Dade County has instituted a 
program to protect the quality of this sole source 


water quality 

that of pee St by pave th organic chemi- 
cals (SOCs). There are five elements in Dade 
County’s program to protect wellfield areas: (1) 
groundwater control through installation of hy- 


enforcement, and (5) public awareness and in- 
volvement. It is evident that ways must be found 
to accommodate inevitable urban growth. But in 
doing so, encroachment on areas amenable to de- 
= it of future public water supplies, areas in 
verglades that are ecologically sensitive, or 
pa that are devoted to — 
activities may be ——- In making long-range 
land use decisions, Dade County encounters these 
competing objectives whichever way it turns. So a 
decision to prevent or discourage expansion into 
one area to achieve one objective causes tradeoffs 
in other areas. It is, however, becoming evident 
how much more difficult the problems that will 
hieon tne acheuh will enenene te than thtuee (See 
also W89-10123) (Fish-PTT) 
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Located some 50 miles south of San Francisco and 
nestled against the southern portion of San Fran- 
cisco Bay, the Santa Clara Valley is today wres- 
tling with groundwater problems and other prob- 
lems created by rapid urbanization. Drinking water 
in the Santa Clara Valley comes from three 
sources: (1) surface water imported through two 
aqueducts; (2) water drawn from groundwater 
wells; and (3) impounded surface water. The draw 
on groundwater supplies greatly exceeds the capa- 
bility of the groundwater basin to replenish itself. 
Water imported through the aqueducts is treated at 
six different facilities and sold to water retailers by 
the City and County of San Francisco or the Santa 
Clara Valley Water District. The majority of 
groundwater is supplied to the end user without 
treatment, although a few of the public water 
supply wells are chlorinated prior to use. All im- 
ported surface water is thoroughly treated. The 
primary focus of concern with regard to water 
contamination for local and now state and federal 
Officials resulted from the discovery of leaking 
underground tanks, used for the storage and distri- 
bution of hazardous chemicals used in high tech- 
nology industries. In some ways the complexities 
of intergovernmental relationships provided the 
opportunity of concerted action among certain 
governmental agencies while other agencies were 
unable to take effective action. The Federal Envi- 
ronmental Protection Agency (EPA) has broad 
authority over groundwater resources, by estab- 
lishment of drinking water standards and cleanup 
authority through the Superfund program. In Cali- 
fornia, it does not impose its authority over the 
State Department of Health Services (which regu- 
lates hazardous wastes under the Hazardous Sub- 
stance Act, controls Superfund cleanups in the 
state, and regulates drinking water standards) or 
the State Water Resources Control Board (which 
controls surface and groundwaters by establishing 
requisite cleanup standards, and is responsible for 
flood control and management of groundwater 
resources). However, local action is essential and 
necessary, as evidenced by Santa Clara Valley’s 
adoption of an ordinance requiring closer monitor- 
ing and storage regulations, both politically and 
technically. (See also W89-10123) (Fish-PTT) 
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There are various planning implications of toxics 
contamination of groundwater by investigating a 
toxics pollution problem in the municipality of 
South Brunswick, New Jersey. South Brunswick is 
primarily a rural township in central New Jersey 
that has undergone rapid suburban growth in 
recent years. The municipality uses two important 
aquifers of the Potomac-Raritan-Magothy forma- 
tion. There are many private domestic wells draw- 
ing from the shallow Old Bridge Sand Aquifer 
while the large public supply wells and industrial 
wells draw water from the deeper Farrington Sand 
Aquifer. Contamination of some of these wells, 
both private and public, required immediate action 
by the municipality, such as providing an alternate 


water supply, contracting a consulting firm to un- 
dertake technical studies, implicating source re- 
sponsibilities and appropriate cleanup measures, as 
well as ensuring proper reimbursement from the 
source parties to the township for expenses in- 
curred. The New Jersey Department of Environ- 
mental Protection (DEP) first identified the prob- 
lem and, along with the federal government and 
the New Jersey Department of Health, have pro- 
vided technical assistance when requested. The 
DEP, in conjunction with the County Planning 
Board, also has contributed to plans for a future 
supply of water in the township. The Middlesex 
County Planning Board has taken a regional ap- 
proach to protecting groundwater supplies that are 
shared by many municipalities because of the geol- 
ogy of the N.J. coastal plain. Elements of this 
protection plan include documenting its environ- 
mental resource inventory, its surveillance pro- 
gram (development and enforcement of detailed 
standards for the storage and handling of hazard- 
ous substances, inspection of hazardous waste- 
using facilities, and a water-testing program), a 
local emergency response plan, and using the land 
use planning process. Planning for an adequate 
supply of potable water has become a serious 
present and future constraint on growth in the 
town. The contamination of the town’s water 
supply source with toxic substances has introduced 
a whole series of new and serious planning prob- 
lems. (See also W89-10123) (Fish-PTT) 
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A statistical analysis of existing northeast Iowa 
water quality data showed that systematic non- 
point contamination of groundwater quality was 
occurring in regional carbonate aquifers. Well- 
water quality generally improved with increased 
well depth and with natural geologic protection 
related to thickness of overlying bedrock or Qua- 
ternary aquitards. Nitrate levels were highest in 
areas where sinkholes were present; areas without 
sinkholes but with relatively thin protective cover 
had similar but somewhat lower levels of nitrate. A 
detailed analysis of a single karst groundwater 
basin found the same systematic nitrate contamina- 
tion along with low but persistent levels of herbi- 
cides. Agricultural practices were judged to be the 
source of the contaminants and infiltration was the 
principal mechanism. Ninety-five percent of the 
nitrate and 55 to 85% of the atrazine were deliv- 
ered by infiltration and percolation. Various state 


and Federal agencies, university researchers, local 
groups, and private organizations are cooperating 
in a seven-year project in the Big Spring basin to 
demonstrate and evaluate the effectiveness of best 
management practices on groundwater quality and 
on crop production. The project will provide re- 
search results to serve as a foundation for future 
policies and programs that agriculture must ad- 
dress relative to environmental problems. (See also 
W89-10153) (Author’s abstract) 
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At the request of EPA’s Office of Research and 
Development, the Science Advisory Board (SAB) 
has conducted a series of reviews of its ongoing 
research programs. The documents generated from 
these reviews fulfilled two functions: (1) summariz- 
ing existing research and facilitating discussion of 
proposed research and the future needs of the 
research program; and (2) identifying seven issues 
for the Subcommittee’s review. The issues present- 
ed included: use acceptability--application of the 
ecoregion concept; development of water quality 
criteria and advisories--data requirements and utili- 
ty; effluent toxicity--practicability of toxicity 
limits, chemical identi ication; exposure--fluctua- 
tion, duration and fi y; on/evalua- 
tions--national criteria, site specific criteria and ef- 
fluent toxicity; waste load allocation--level of so- 
phistication required; methods standardization and 
accuracy--when is a method ready for use. (Lantz- 











PTT) 
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The Science Advisory Board of the EPA was 
asked to review a draft document entitled ‘RCRA 
Ground Water Monitoring Technical Enforcement 
Guidance Document’ (TEGD), which had been 
prepared by the staff of the Office of Waste Pro- 
grams Enforcement (CWPE). The document con- 
cerned the technical aspects of groundwater moni- 
toring at Resource Conservation and Recovery 
Act (RCRA) facilities. A summary of the Commit- 
tee’s principal findings and recommendations in- 
cludes: (1) that the document is the result of exten- 
sive technical thought and review of several previ- 
ous drafts, and is a significant improvement over 
previous versions; (2) that the TEGD be much 
more explicit in stating that it is a guidance docu- 
ment only, and requires informed judgement in its 
application and use; several examples in the TEGD 
require improvement if they are to serve the pur- 
pose intended; (3) that the procedures specified for 
the design of detection monitoring systems be 
made more efficient, and that substantially more 
flexibility be encouraged in addressing the primary 
objective, that of determining the direction and 
magnitude of flow of potential pollutants; (4) in 
addition to making the characterization and eval- 
uation process more efficient, EPA should also 





elaborate and improve the discussion of a number 
of important factors which are inadequately ad- 
dressed in the TEGD; (5) a number of terms used 
in the TEGD need to be to make them 
more specific, consistent with generally-accepted 
practice and consistent with the collective of pro- 
tecting usable water supplies; (6) the entire discus- 
sion in the TEGD related to detection well spacing 
should be revised to better reflect the purpose of 
the monitoring; (7) guidance on well design and 
construction should further emphasize methods 
which minimize disturbance of the groundwater 
system and are appropriate for the geohydrologic 
and chemical conditions; (8) EPA should allow 
substantially greater flexibility in the recommended 
length of well screens; (9) and greater emphasis 
should be placed on using a phased approach on 
required assessment w on informed 
j —— about incoming sample analysis and 
geohydrologic conditions, and local water use pat- 
terns. 


. (Lantz- 
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In late 1985, the Environmental Engineering Com- 
mittee of the Science Advisory Board was asked 
by the Office of Marine and Estuarine Protection 
(OMEP) to review technical documents support- 
ing revisions to the Agency’s ocean dumping regu- 
lations. The Committee’s original charge was to 
review a draft technical support pee for 
revision of the 1977 ocean dum gulations 
and criteria, dated February 15, Tage pre prepared rf 
the Waterways Experiment Station of the U.S 

Army Corps of Engineers, and to advise OMEP 
on its technical adequacy. This document was de- 
termined by the Committee to be inadequate to 
support the different treatment of dredged materi- 
als. As a result, OMEP subsequently prepared a 
technical support document of its own, which is 
the subject of this review. This summary document 
outlines the Committee’s principal findings and 
recommendations. Although the general conclu- 
sions in the OMEP document appear adequate and 
accurate, they were not adequately supported by 
the data in the document. re does not 
agree that te testing of dredged materials is 
justified in cases. A clear, tec! ly sound, 
and — poo! rotocol should be available to 
determine, —— whether or not 
the dredged | pcm is s tly different from 
sewage sludge and should be disposed differently 





National Oceanic and Atmospheric Administra- 
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Measurements were made during six hopper 
dredge operations to investigate the differences in 
plumes of overspilled particulates when the dredg- 
er was and was not using an anti-turbidity system. 
Observations for discharge rates of s 

solids were taken aboard the dredge ship while 
concentration samples of suspended solids were 
taken by survey boats in the plume and current 
were metered by instruments on moorings. Meas- 
urements were given a common framework by the 
use a dispersion model for the plume. Modeled and 
observational profiles match well when the rate of 
discharge is reserved as a fittin; a. How- 
ever, differences in results of use and non-use 
of the anti-turbidity system are not discernible with 
the field data. Consequently, the model was used 
under identical advection and diffusion conditions 
to study the differences theoretically. Those nu- 
merical experiments Suggest that there is an in- 
crease of about 25% in the amount of deposition in 
the immediate area of dredging with the anti- 
turbidity system, though the tional amount of 
redeposition in both cases is small. The differences 
in results for the two systems calculated with the 
model depend on the assigned initial vertical distri- 
butions. Because these are poorly known at 
present, better definition of the differences with 
and without the anti-turbidity system await better 
measurements of the vertical distributions of sus- 
pended solids in the ocean immediately following 
discharge. (Author’s abstract) 
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than sludge. (Lantz-PTT) 
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A water quality criteria document assesses and 
articulates the scientific basis for establishing levels 
of a substance at which specific organism and 
ecosystem effects will result. Selecting the level of 
that substance igen in fresh water systems 
represents a policy decision based upon decision 
maker ported cmd of acceptable risks. The levels 
for dissolved oxygen (DO) stated in the criteria 
document derive primarily from laboratory toxici- 
ty studies of fish species, while field studies of fish 
and invertebrates, which provide food base for 
these fish, receive mini discussion. The Sub- 
committee recommends that EPA give iter em- 
phasis to available published field studies. Chemi- 
cal interactions and additive stresses are critical 
factors in establishing criteria levels for oxygen 
and other substances. The Subcommittee recom- 
mends that EPA provide a more thorough discus- 
sion of how these factors were considered and 
integrated with other information in preparation of 
the oxygen criteria document. Effective monitor- 
po dleer peel Dias Pce Readers 
implement water quality criteria. The samplin; _—_ 
analysis plans for monitoring data should, 
p eager conform to the biological criteria. In the case 
of criteria that are expressed as a periodic function, 
the sampling plan should required: samples to be 
equally spaced in time, sampling rates that are high 
enough to avoid aliasing, and total sample sizes 
large enough so that the lowest frequency of im- 
portance can be observed. The monitoring guid- 
ance included in the dissolved oxygen criteria doc- 
ument would be significantly improved by supply- 
ing guidance on sampling ambient dissolved 
= The suggested calculation procedure, 
e different from the classically used technique, 
is io semnestie if modified to account for monitoring 
periods longer than one week, and if based on a 
—- frequency that can detect significant de- 
tions from the function that defines the no ac- 
prone effect level. (Lantz-PTT) 
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To assure that susceptible harbors and connecting 
channels in the Great Lakes system not exceed the 
proposed 20 nanograms/L (ng/L) level of con- 
cern, the use of tributyltin (TBT) anti-foulant 
paints on the vast majority of recreational vessels 
should be discontinued. Although the proposed 
maximum release rate of 4 micrograms/cu cm/d at 
steady state is not likely to pose a threat to rivers 
and harbors having short retention times, the maxi- 
mum initial release rate of 168 microgram/sq cm/d 
from freshly painted vessels that put into the water 
only shortly before entering the Great Lakes 
system, could present an unacceptable risk to 
aquatic life during the months of April and May. 
Follow-up studies should track the concentration 
profiles of TBT, poms apse (DBT), and monobutyl- 
tin (MBT) in the water column and sediment from 
the opening of the commercial shipping season to 
its close. If levels exceeding 1 ng/L are observed 
for any significant —_ of time subsequent to 
virtually eliminating the recreational uses of TBT 
anti-foulant paints, additional controls on commer- 
cial uses may be necessary. (See also W89-10262) 
tz-PTT) 
W89-10263 


SOCIAL AND ECONOMIC ASPECTS OF 
WATER QUALITY MANAGEMENT, 
Vsesoyuznyi Nauchno-Issledovatel’skii Inst. Gi- 
drotekhniki i Melioratsii, Kharkov (USSR). 

A. K. Kuzin, O. I. Kovaleva, and L. S. Garibova. 
IN: Fate and Effects of Pollutants on Aquatic 
Organisms and Ecosystems. Proceedings of USA- 
USSR Symposium, Athens, Georgia, October 19- 
21, 1987. Report No. EPA/600/9-88/001, May 
1988. p 21-27, 6 ref. 


Descriptors: *Water quality =, *Social 
aspects, *Economic aspects, Water treatment fa- 
cilities, Water quality control, Water use, Manage- 
ment planning, USSR. 


As self-financing continues to be developed in the 
USSR, the role of economic support for good 
water quality programs increases. This is due to 
the high outlays of funds for construction and 
exploitation of water management facilities. Eco- 
nomic factors for the support of water manage- 
ment programs are often carried out to the detri- 
ment of social and economic programs, which 
creates erroneous assumptions for decision-making. 
The role of economic feasibility within the deci- 
sion-making process in the water management area 
i defined. Some suggestions for 


it 
Taking into account the social and 
tors, such as: water quality control; site yen 
water facilities; and water use (household, drink- 
ing, fishing). (See also W89-10262) (Lantz-PTT) 
W89-10264 


INTEGRATED SYSTEM OF STATE CONTROL 
FOR WATER USE AND CONSERVATION 
BASED ON THE EXAMPLE OF THE AZOV- 
BLACK SEA DIRECTORATE, 
Azov-Black Sea Basin Directorate, Inspector of 
Use and Preservation of Water, Krasnodar, USSR. 
L. P. Yarmak. 
IN: Fate and Effects of Pollutants on Aquatic 
and Ecosystems. Proceedings of USA- 
USSR Symposium, Athens, Georgia, October 19- 
21, 1987. Report No. EPA/600/9-88/001, May 
1988. p 28-34. 
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Descriptors: *USSR, *Water quality control, 
*Management planning, *Regulations, Water use, 
Legislation, Administration, Water pollution pre- 
vention, Economic aspects. 


The USSR state system of water conservation 
includes legal, mens. technical, and eco- 
nomic activities. Water use regulation in the USSR 
is based on the Principles of Water Legislation of 
the USSR and the Union Republics (December 
1970), which took effect on September 1, 1971, and 
on other acts passed in agreement with them. The 
state water use and conservation directorate is 
composed of the Councils of Ministers of the 
USSR, of the union republics, the autonomous 
republics, the executive committees of the local 
Councils of Deputies, and specifically empowered 
organs, as well as local organs of the system ‘MIN- 
VODKHOZ’ of the USSR. The Principles of 
Water Legislation in the USSR and the Union 
Republics establishes that all water (water bodies) 
is subject to protection from any of the population. 
This applies as well to any acts that could cause a 
reduction of fish stocks, worsen the condition of 
the water supply, or have other unfavorable mani- 
festations as a result of changes in the physical, 
chemical, and biological properties of the waters, 
lowering their natural purification ability, or dis- 
turbing the hydrological and geohydrological 
regime of the waters. The Principles of Water 
Legislation prohibit discharge of industrial, domes- 
tic, and other types of water and refuse into water 
bodies. To provide for the needs of the population, 
the economy, and the preservation or establish- 
ment of water quality and quantity in the USSR 
according to the requirements of water legislation, 
a general plan of integrated use and conservation 
of water resources of the USSR was developed. 
The integrated plan outlines measures for: (1) the 
management of rational and economic water use 
based on improved production technology applica- 
tion of low water and no water processes; (2) 
limiting irreversible water losses in irrigation and 
water supply systems; (3) maximum possible use of 
local water resources for water control; (4) inter- 
basin redistribution of river flows: (5) limiting the 
discharge volume of d ; and (6) 
the prevention of flooding and submerging of 
cities, populated centers, agricultural lands, and 
other areas. (See also W89-10262) (Lantz-PTT) 
W89-10265 





UNDERGROUND COAL GASIFICATION PAR- 
TIAL SEAM CRIP TEST, AND 
LEWIS COUNTIES, WASHINGTON. 
Department of Energy, Laramie, WY. Laramie 
Energy Technology Center. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-008261. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report No. DOE/EA--0229, October 1983. 72p, 9 
fig, 9 tab, 69 ref. 


Descriptors: *Environmental protection, *Ground- 
water, *Coal gasification, *Water pollution pre- 
vention, Permeability, Mine wastes, Wells, Strip 
mines. 


The development of alternate energy sources has 
been a major facet of the National Energy Policy 
for many years. To develop the technology of 
gasifying coal in situ, the Department of Energy 
proposes to conduct an underground coal gasifica- 
tion experiment at an existing coal mine located 
approximately five miles east of Centralia, Wash- 
ington. Air or oxygen will be injected into the coal 
seam to permit reaction of the coal to occur at a 
controlled rate. The gases produced by this proc- 
ess will be collected and flared at the surface. 
Because of the small scale of the experiment and 
the environmental safeguards built into the design, 
the environmental impacts will be minimal. The 
experiment will have little impact on groundwater. 
The coal seam and the adjacent strata are all of 
low permeability which will severely limit trans- 
port of any water. No potable water wells are 
located within two miles of the project site. Sur- 
face runoff will be collected in an existing small 
holding pond. Sanitary wastes will be removed by 
licensed field service companies. (Lantz-PTT) 
W89-10283 


COMPREHENSIVE COOLING WATER 
STUDY. VOLUME VI: FEDERALLY ENDAN- 
GERED SPECIES. 

Du Pont de Nemours (E.I.) and Co., Aiken, SC. 
Savannah River Lab. 

For primary bibliographic entry see Field 6G. 
W89-10294 


COMPREHENSIVE COOLING WATER 
STUDY. VOLUME V: AQUATIC ECOLOGY. 

Du Pont de Nemours (E.I.) and Co., Aiken, SC. 
Savannah River Lab. 

For primary bibliographic entry see Field 6G. 
W89-10295 


GROUND-WATER MONITORING AND COR- 
RECTIVE ACTION (SUBPART E). ‘CRITERIA 
FOR MUNICIPAL SOLID WASTE LAND- 
FILLS’ (40 CFR PART 258). 

Environmental Protection Agency, Washington, 
DC. Office of Solid Waste. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-242490. 
Price codes: A06 in paper copy, AO1 in microfiche. 
Report No. EPA/530-SW-88-043, July 1988. 173p, 
15 fig, 19 tab, 61 ref. 


Descriptors: *Standards, *Waste disposal, *Solid 
wastes, *Landfills, *Regulations, *Monitoring, 
*Water pollution prevention, Groundwater pollu- 
tion, Water pollution treatment. 


In August 1988, the EPA proposed Solid Waste 
Disposal Facilities Criteria (40 CFR Part 258) for 
municipal solid waste landfills. This background 
document provides the technical support for Sub- 
part ‘E’-Ground-Water Monitoring and Corrective 
Action. Detailed information is provided on the 
development and implementation of the ground- 
water and corrective action requirements. Options 
for the groundwater monitoring and corrective 
action program are discussed and rationale explain- 
ing the EPA’s decisions are presented. The docu- 
ment discusses: (1) groundwater monitoring sys- 
tems; (2) sampling and analytical requirements; (3) 
monitoring requirements; (4) groundwater trigger 
levels; (5S) the corrective action program; (6) 
remedy selection; and (7) implementation of cor- 
rective actions. (Author’s abstract) 

W89-10304 


PRELIMINARY RECOMMENDATIONS FOR A 
CONGENER-SPECIFIC PCB ANALYSIS IN 
REGULATORY EVALUATION OF DREDGED 
MA 


Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

J. U. Clarke, V. A. McFarland, and B. D. Pierce. 
Available from the National Technical Information 
Service, Springfield, VA 22161. Miscellaneous 
Paper D-89-2, February 1989. Final Report. 33p, 1 
fig, 2 tab, 47 ref, append. 


Descriptors: *Polychlorinated biphenyls, *Dredg- 
ing, *Regulations, *Water pollution control, Water 
pollution effects, Monitoring, Toxicity, Chemical 
analysis, Bioaccumulation, Tissue analysis. 


A preliminary recommendation of priority poly- 
chlorinated biphenyl (PCB) congeners for conge- 
ner-specific analysis is offered for use in the regula- 
tory evaluation of dredged material. Potential tox- 
icity, environmental prevalence, and relative abun- 
dance in animal tissues are the criteria used in the 
selection of specific congeners and their assign- 
ment to four priority groups. Potential toxicity is 
equated to mammalian microsomal mixed-function 
oxidase (MFO) induction activity and type. MC- 
type (3-methylcholanthrene-) and mixed-type in- 
duction activities are considered potentially most 
toxic, followed by PB-type (phenobarbital-) induc- 
tion activity. Weak inducers and noninducing con- 
geners have the least potential for toxicity. Envi- 
ronmental prevalence, ie., frequency of occurrence 
of specific congeners in environmental samples, is 
determined from the literature. Relative abun- 
dances of congeners (percents of total PCB as the 
sum of all congener concentrations) in tissues are 
reported or calculated from data in the literature, 
along with data generated from an experiment 
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conducted at the US Army Engineer Waterways 
Experiment Station. Eight congeners, are assigned 
to Group 1. These congeners include the three 
potentially highly toxic MC-type MFO inducers, 
along with five mixed-type inducers that have fre- 
quently been reported in environmental samples. 
Group 2 congeners are PB-type MFO inducers 
that are also prevalent in the environment. These 
two groups are considered most likely to contrib- 
ute to any adverse biological effects associated 
with PCBs in an environmental sample. Group 3 
congeners, are weak or inducers, but they occur 
frequently in the environment or in high concen- 
trations in animal tissues relative to other PCB 
congeners, and thus may be of concern. Of possible 
importance are 11 Group 4 congeners mixed-type 
inducers, that have been reported infrequently and 
in relatively low tissue concentrations. (Author’s 
abstract) 

W89-10308 


COMPUTER MODEL FOR OPTIMIZING THE 
OPERATION OF A WASTEWATER TREAT- 
MENT SYSTEM DEALING WITH WET 
WEATHER FLOWS, 

WIJK Associates Ltd., Milwaukee, WI. 

For primary bibliographic entry see Field 5D. 
W89-10310 


PROTOCOLS FOR SHORT TERM TOXICITY 
SCREENING OF HAZARDOUS WASTE SITES, 
Corvallis Environmental Research Lab., OR. 

For primary bibliographic entry see Field 5A. 
W89-10311 


ANNUAL SITE ENVIRONMENTAL REPORT 
FOR CALENDAR YEAR 1987, 

Allied-Signal Aerospace Co., Kansas City, MO. 
Kansas City Div. 

D. E. Brown. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-009364. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. BDX--613-3010, April 1988. 131p, 12 
fig, 5 tab, 25 ref, 9 append. 


Descriptors: *Environmental protection, *Moni- 
toring, *Water quality control, Streams, Missouri, 
Wastewater treatment facilities, Groundwater 
quality, Groundwater pollution, Air pollution. 


This report was prepared to fulfill environmental 
monitoring requirements at the Department of 
Energy Kansas City, (Missouri) Plant, which man- 
ufactures non-nuclear weapon components. Envi- 
ronmental monitoring for significant non-radioac- 
tive pollutants was conducted to allow evaluation 
of effluent effects on the environs of the federal 
complex. Monitoring for radioactive pollutants 
was not conducted because no processes exist that 
have a radioactive effluent to the environment. 
Monitoring programs include: (1) Intake water--to 
provide baseline water quality data a for National 
Pollutant Discharge Elimination System (NPDES) 
permit; (2) outfalls to Blue River and Indian 
Creek--to assure effluents discharging to surface 
waters via four plant outfalls meet NPDES permit 
requirements; (3) stream monitoring--to assess the 
impact of effluents on surface waters; (4) sanitary 
to combined sanitary--to provide data relating to 
discharge of industrial wastewater to the combined 
sanitary sewer system; (5) combined sanitary to 
publicly-owned treatment works--to assure the ef- 
fluent, which includes discharges from the industri- 
al wastewater system, meets the Kansas City ordi- 
nance for sanitary and pretreatment standards for 
industrial wastes; (6) groundwater--to assure com- 
pliance with Resource Conservation and Recovery 
Act requirements for the industrial wastewater la- 
goons and the underground tank farm and assess 
the impact of operations in groundwater; (7) ambi- 
ent air--to assess the impact of air effluents dis- 
charging from plant operations; and (8) point 
source air emissions--to assure air effluents from 
major air pollutant sources meet City and State 
standards. (Lantz-PTT) 

W89-10359 





LONG-RANGE RESEARCH AGENDA FOR 
THE PERIOD 1989-1993. 

Environmental Protection Agency, Washington, 
DC. Office of Research and Development. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-238209. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report No. EPA/600/9-88/008, March 1988. 87p. 


Descriptors: *Environmental protection, *Re- 
search priorities, *Water pollution prevention, 
*Water pollution effects, Ecological effects, Model 
studies, Public health, Decision making, Risk as- 
sessment, Population exposure, Carcinogens, Sta- 
tistical methods. 


The primary goal of the Environmental Protection 
Agency is to reduce the risks posed by pollutants 
to public health and welfare and to natural ecosys- 
tems. Within this context, the Office of Research 
and Development provides the scientific informa- 
tion necessary to determine the extent of these 
risks and to develop and evaluate technology op- 
tions to reduce, eliminate, or prevent them. As part 
of this process, the research program must antici- 
pate and address both the fundamental needs of 
regulatory decision making and program-specific 
issues. Health, ecological, and exposure issues are 
the foundation of risk assessment research; risk 
reduction research provides the regulatory deci- 
sion maker with risk management tools. In the 
human health risk assessment area, long-term re- 
search activities will focus on methods for assess- 
ing cancer and non-cancer endpoints, improve- 
ments in techniques for using data from epidemio- 
logical, clinical, and animal studies for estimating 
health risks to humans, the development of statisti- 
cal models that characterize dose-response rela- 
tionships and associated uncertainties, and determi- 
nations of the utility and limitations of structure- 
activity relationships for estimating the potential 
toxicity of untested chemicals. For the major cate- 
gory of ecological risk assessment, emphasis will 
be placed on research that contributes to the im- 
proved prediction of the impacts of pollutants on 
ecosystem function and structure, on techniques 
for assessing effects from complex mixtures of 
chemicals, and on characterizations of the uncer- 
tainties engendered by risk estimates. In the major 
area of total exposure methods development, em- 
phasis will be directed to techniques for determin- 
ing frequency distributions of exposures to toxic 
chemicals in the population. In the area of risk 
reduction/control technology, emphasis will be 
placed on developing source assessment and trans- 
port, transformation, and fate models as well as 
working with industry to explore alternative treat- 
ment technologies such as biodegradation (biosys- 
tems), advanced separation processes, advanced 
thermal degradation, and waste stabilization tech- 
niques. tz- 

W89-10363 


WATER QUALITY MODELING OF RESER- 
VOIR SYSTEM OPERATIONS USING HEC-5, 
Hydrologic Engineering Center, Davis, CA. 

R. G. Willey. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A196 429. 
Price codes: A06 in paper copy, AO! in microfiche. 
Training Document No. 24, September 1987. 111p, 
4 fig, 24 ref, 3 append. 


Descriptors: *Water quality, *Computer models, 
*Reservoir operation, Water quality control, 
Mathematical models, Sacramento River, Linear 
programming, Model studies, Model testing, Opti- 
mization. 


A Hydraulic Engineering Center computer model 
(HEC-5) can be used for comprehensive water 
quality studies involving complex river network 
and reservoir systems. The program is used to 
compute the best operation for a reservoir system 
and determine either the water quality condition 
resulting from the best water quantity operation 
(balanced pool method) or the best water quality 
operation without maintaining balanced reservoir 
conservation pools for the system (flow alteration 
method). The HEC-5 model uses a linear optimiza- 
tion scheme to determine the target water quality 
at the dam to best meet all user weighted down- 
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stream targets. Then a non-linear scheme is used 
with user weights to determine how the intake 
structure will be operated. The Sacramento River 
results and phere y of two additional applications 
have each provided model imp: ats and 
added confidence in the model v: ion. While it 
is true that large comprehensive data sets have not 
been used to validate the model, the author be- 
lieves that the variety of years modeled and the 
variety of locations studied have vided suffi- 
cient experience to the Corps of Engineers to 
warrant the continued use and application of the 
HEC-5 water quality model. It is the conclusion of 
this study that HEC-S is a viable tool for evaluat- 
ing reservoir systems operation for water quality 
analysis. (Lantz-PTT) 
W89-10364 


HAZARDOUS WASTE TECHNICAL ASSIST- 
ANCE SURVEY, BROOKS AFB, TX, 

Air Force Occupational and Environmental 
Health Lab., Brooks AFB, TX. 


For primary bibliographic entry see Field SE. 
W89-10366 


CONTROL AT SUPERFUND 
Environmental Protection Agency, Cincinnati, 
OH. Hazardous Waste En; g Research Lab. 


gineerin, 
AF prong bibliographic entry see Field 5F. 


AIR STRIPPERS AND THEIR EMISSIONS 
SITES, 


EVALUATION OF HYDROLOGIC MODELS 
IN THE DESIGN OF STABLE LANDFILL 


COVERS, 
Los Alamos National Lab., NM. Environmental 
Science Group. 


For ero tibliographic entry see Field SE. 
W89-10371 


TECHNICAL CONSIDERATIONS FOR DE 
POLLUTANT 


MINIMIS TRANSPORT 
THROUGH POLYMERIC LINERS, 
Environmental Protection Polymers, Inc., Haw- 
thorne, CA. 

For primary bibliographic entry see Field 5B. 
W89-10372 


PREDICTION OF FUTURE 


Toronto (Ontario). 
For primary bibliographic entry see Field 5C. 
W89-10381 


RECOVERY OF AQUATIC SYSTEMS FROM 
ACIDIFICATION, 

Environmental and Social Systems Analysts Ltd., 
Vancouver (British Columbia). 

D. R. Marmorek, R. B. Cook, and R. S. Turner. 
IN: The Effects of Acidic Deposition on Aquatic 
Resources in Canada: An Analysis of Past, Present, 
and Future Effects. Report No. ORNL/TM-- 
10405, March 1988. p 91-111, 4 fig. 


Descriptors: *Water pollution treatment, *Lake 
restoration, *Acidification, *Acid rain effects, 
*Water pollution effects, Ecosystems, Chemical 
recovery, Sulfates, Liming, Fish, Zooplankton, 
Canada, Hydrogen ion concentration, Air pollu- 
tion control. 


Recovery of acidification-damaged freshwater eco- 
systems can result from either the reduction of 
acidic inputs or the introduction of substances that 
neutralize acidity or increase the rate of acid neu- 
tralizing capacity (ANC) production. Two key 
issues relating to this subject have received consid- 
erable attention in recent years: (1) what factors 
influence the long-term (years) rate of recovery; 
and (2) whether recovery results in the same bio- 
logical community or functional characteristics 
that existed prior to acidification. Evidence col- 
lected to date strongly supports the notion that 
aquatic systems affected by acidification will 
chemically recover after inputs of acidic sub- 
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stances are reduced. For example, decreased sul- 
fate deposition has coincided with decreased con- 
centrations of sulfate and increased ANC and pH 
in Nova Scotia rivers. Likewise, pH values in the 
more acidic Sudbury area lakes have been found to 
increase during periods when smelter SO2 emis- 
sions decline. Biologically, however, few of these 
systems have recovered to the point at which the 
water quality is suitable to support most fish spe- 
cies and more sensitive zooplankton species. Nev- 
ertheless, preliminary evidence showing improved 
fish recruitment is available for a few previously 
low-pH lakes in the Sedbury area. in costrast, the 
beneficial effects of liming surface waters are less 
clear. For instance, even though field experiments 
have shown that the chemistry of lakes in the 
ee nes improved, 
the original ecosystem structure and function have 
pore pach ys Roar hap args Ages Prcandie 
the fact that even liming whole lakes and streams 
pom og fails to protect biota and their critical 


g habitat, particularly during acidic epi- 
oan @ (See also W89-10377) (ante PET) 
W89-10382 


REGULATORY IMPACT ANALYSIS: BENE- 
FITS AND COSTS OF PROPOSED SURFACE 
WATER TREATMENT RULE AND TOTAL 
COLIFORM RULE. 

Miller (Wade) Associates, Inc., Arlington, VA. 
For primary bibliographic entry se Field 5F. 
W89-10385 


REVIEW OF A FRAMEWORK FOR IMPROV- 
ING SURFACE WATER MONITORING SUP- 
PORT FOR DECISION-MAKING. 

Environmental Protection Agency, Washington, 
DC. Science Advisory Board. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-248984. 
Price codes: A03 in paper copy, AOI in — 
Report of the Environmental Effects, 

and Fate Committee. Report No. SABEETRC. 
88-006, December 1987. 35p, append. 


Descriptors: *Project planning, *Water quality 
control, *Surface water, *Monitoring, Water pol- 
lution control, Water quality management, Water 
pollution prevention, Water pollution sources, De- 
cision making, Standards. 


The Surface Water Monitoring Subcommittee of 
the Science Advisory Board’s Environmental Ef- 
fects, Transport and Fate Committee, after review- 
ing a study by the Office of Water and 
the Office of Polic =, Heceshen andl Setleation Re- 
titled ‘Improving Surface Water Monitoring Sup- 
port for Decision-Making: A Framework for 
Change’, believes that the study provides a strong 
framework for a sound monitoring pro- 
gram, but recommends certain refinements to fur- 
a es ee ee 
program. The study’s strength is its recognition of 
the need for change and the underlying concept to 
create that change. In the planning and 
development approach used in the study solicits 
input from diverse sources and assesses that input, 
identifying both obstacles and challenges, to pro- 
vide a useful framework for action. A major weak- 
ness results from the study’s relatively narrow base 
of information. The Subcommittee identified sever- 
al areas in the study that need further consideration 
or additional emphasis including the need for: pre- 
cisely defining the purpose or objective for moni- 
toring before — are designed or implement- 
ed; considering source of water quality prob- 
lems when designing monitoring strategies such as 
point source, yes source, and the more likely 
combination of both sources; and coordinating 
monitoring efforts in different media, such as air, 
sediment, and living organisms, to contribute to- 
wards an ecosystem level understanding of 
changes due to pollution. The study should also 
emphasize the importance of: incorporating new 
analytical techniques and physical, chemical, and 
biological methods to insure that the best scientific 
results are obtained from existing resources; co- 
ordinating EPA’s surface water monitoring pro- 
grams with those of other Federal and internation- 
al agencies; and developing technical guidance to 
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promote data consistency and comparability. Fi- 
nally, the study should stress the importance of 
data analysis, since proper analysis of collected 
data is essential to decision making. (Lantz-PTT) 
W89-10388 


MARYLAND LONG-TERM STREAM CHEMIS- 
TRY MONITORING PROGRAM. VOLUME I: 
PROGRAM DESIGN, 

International Science and Technology, 
Reston, VA. 

C. M. Knapp, G. J. Filbin, and M. B. Bonoff. 
Available fr ae the National Technical Information 
Service, Springfield, VA 22161, as PB88-246244. 
Price codes: A04 in paper copy, A01 in microfiche. 
Report No. AD-88-3, April 1988. 45p, 1 fig, 7 tab, 
27 ref, append. 


Inc., 


Descriptors: *Water chemistry, *Network design, 
*Water quality control, *Maryland, *Monitoring, 
*Streams, *Water quality, Chemical analysis, 
Project planning, Acidification, Water sampling, 
Heavy metals, Cations, Anions, Water quality 
management. 


The Maryland Long-term Stream Chemistry Mon- 
itoring Program is described in four volumes cov- 
ering design, quality assurance and quality control, 
field methods, and laboratory methods. The Pro- 
gram has two major elements: intensive monitoring 
to detect changes in baseflow stream chemistry, 
episodic stream chemistry responses to hydrologic 
events, and watershed stream chemistry budget: 


procedures presented have been recommended due 
to their applicability for low ionic strength, acid- 
sensitive waters. They fall into four general cate- 
gories: performance appraisal and correction, pro- 
gram evaluation, data quality evaluation, and reme- 
dial action. (See also W89-10391, W89-10393, and 
W89-10394) (Lantz-PTT) 

W89-10392 


phn pd OF SEDIMENT QUALITY IN THE 


UNITED STATES, 

Little (Arthur D.), Inc., Cambridge, MA. 
For primary bibliographic entry see Field 5B. 
W89-10401 


EVALUATION OF AGRICULTURAL BEST- 
MANAGEMENT PRACTICES IN THE CONES- 
TOGA RIVER HEADWATERS, PENNSYLVA- 


NIA, 
Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-10454 


CHANGES IN SALTWATER INTRUSION IN 
HIALEAH-MIAMI 


Geological Survey, Miami, FL. Water Resources 
Div. 
H. Klein, and K. W. Ratzlaff. 





and extensive monitoring to detect statewide 
changes in the number and distribution of acidic 
and acid sensitive streams in Maryland. Intensive 
monitoring activities should be conducted at sam- 
pling stations located on four streams selected for 
their sensitivity to changes in acidification status 
(either acidification or recovery from acidifica- 
tion). Intensive monitoring activities should in- 
clude continuous collection of in-situ stream chem- 
istry and precipitation data, weekly collection of 
water samples for chemical analysis of selected 
analytes relevant to acidification, and monthly col- 
lection of water samples for analysis of additional 
cations, anions, and potentially toxic metals (e.g., 
aluminum). Extensive monitoring should be con- 
ducted once every 3 years at the randomly selected 
streams sampled during the Maryland Synoptic 
Stream Chemistry Survey, using methods em- 
ployed in that survey. Implementation require- 
ments for intensive and extensive monitoring are 
presented, as well as methods for analyzing all data 
collected in the Program. (See W89-10392 thru 
W89-10349) (Author’s abstract) 

W89-10391 


MARYLAND LONG-TERM STREAM CHEMIS- 
TRY MONITORING PROGRAM. VOLUME II: 
QUALITY ASSURANCE PLAN, 
International Science and Technology, 
Reston, VA. 

C. M. Knapp, G. J. Filbin, and M. B. Bonoff. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-246251. 
Price codes: A04 in paper copy, AO1 in microfiche. 
— No. AD-88-3, April 1988. 42p, 3 fig, 5 tab, 

ref. 


Inc., 


Descriptors: *Quality control, *Network design, 
*Water quality control, *Maryland, *Chemical 
analysis, *Monitoring, *Streams, *Project plan- 
ning, Water quality, Water quality management. 


The Quality Assurance Plan for the Maryland 
Long-Term Stream Chemistry Monitoring Pro- 
gram, establishes the quality assurance goals and 
Objectives of the program. It presents detailed 
standards for acceptable performance of field and 
laboratory equipment, and presents procedures for 
evaluation and control of the performance of field, 
laboratory, and data base management activities 
during the program. The objectives of the Quality 
Assurance Plan are to scrutinize analytical process- 
es to ensure uniformity and correctness in method- 
ology (provide quality control), and to provide a 
statistical level of confidence in the data base (pro- 
vide quality assurance). The overall quality of the 
program relies upon active quality control checks 
as a continuous system of applied correction. The 


Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 87-4249, 
1989. 1p (map), 10 fig, 5 ref. 


Descriptors: *Hialeah-Miami Springs, *Biscayne 
Aquifer, *Drainage canals, *Water quality control, 
*Surface-groundwater relations, *Saline water in- 
trusion, *Saline-freshwater interfaces, *Florida, 
Drawdown, Miami Tamiami Canal, South 
Florida Water Management District, Regulated 
flow, Potentiometric level, Pumping, Canal 

age, Miami-Dade Water and Sewer Authority. 


A lobe of salty groundwater that had intruded the 
Hialeah-Miami Springs area municipal well field, 
adjacent to the Miami and Tamiami Canals in 
Dade County, Florida, was stabilized after flow- 
regulation structures were installed in the canals in 
1946. However, in 1971, the saltwater began to 
readvance toward the center of the well field 
because of water level declines caused by large 
increases in withdrawals during a near-record dry 
season. To better protect the well field, a tempo- 
rary flow-regulation structure, constructed in 1971, 
in the Tamiami Canal was moved in 1976 to a 
permanent site, about 3,000 ft farther seaward; this 
converted that tidal reach of canal to a controlled 
reach under a sustained freshwater head. This 
water management procedure resulted in dilution 
of the intruding saltwater lobe and a marked con- 
centration of its size even though large municipal 
withdrawals continued. (USGS) 

W89-10481 


MANGANESE DYNAMICS IN THE R. 
B.RUSSELL IMPOUNDMENT, 

Clemson Univ., SC. Dept. of Chemistry. 

G. T. Tisue, and T. M. Hsiung. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-171516/ 
AS, Price codes: A05 in paper copy, AO1 in micro- 
fiche. South Carolina Water Resources Research 
Institute, Clemson, Report No. 127, June 1987. 
83p, 23 fig, 15 tab, 48 ref, 4 append. USGS con- 
tract 14-08-0001-G1251, G1043. USGS project 
G1043, G1251-02. 


Descriptors: *Manganese, *Oxidation, *Kinetics, 
*Oxygenation, Reservoir operation, Reservoir re- 
leases, Water quality control, Water pollution, 
Oxygen demand, Oxygen defecit, South Carolina, 
Lake R. B. Russell. 


Anoxic waters may accumulate in reservoirs, lead- 
ing to increases in the concentrations of reduced 
species such as Mn(II), Fe(II), NH3, H2S, etc., 
many of which are potentially toxic. These species 
are a potential threat to the receiving waters 
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during releases, but the effects can be meliorated 
by oxygenation agitation, provided releases occur 
after time has passed sufficient for oxidation of the 
reduced species to occur. The kinetics of oxidation 
of Mn(II) was studied under conditions that mimic 
forced re-oxygenation of the hypolimnion at Lake 
R. B .Russell. An apparatus was constructed in 
which water can be equilibrated with controlled 
atmospheres. Subsamples of both dissolved and 
particulate components were withdrawn during 
continuous operation. Mn(II), Mn (total), and par- 
ticulates Mn are determined by electron spin reso- 
nance, atomic absorption, and X-ray fluorescence, 
respectively. Studies identified pH and the kind 
and concentration of counter ions as important 
variables influencing the rate of Mn(II) oxidation. 
Reaction half-times were on the order of days. 
These results have important implications for the 
operation of the oxygenation and generation sys- 
tems at the Russell facility. As re-oxygenation is 
now conducted in the pool, little reoxidation of 
reduced Mn can be expected to occur before re- 
lease of hypolimnetic waters. In order for reoxida- 
tion to be complete before release, it seems that a 
residence time of several days would be required, 
even under full oxygen saturation. Mn(II) present 
in Lake Russell will be released in that form to the 
receiving waters. (USGS) 

W89-10505 


EXTRACTION OF INFORMATION ON 
WATER QUALITY VARIABLES IN THE DIS- 
TRICT OF COLUMBIA-PHASE IV: ANALYSIS 
Goons an QUALITY DATA OF THE ANA- 


District of Columbia Univ., Washington. Water 
Resources Research Center. 

For primary bibliographic entry see Field 7C. 
W89-10506 


ENZYMOLOGY OF HYDRILLA, 

District of Columbia Univ., Washington. Dept. of 
Chemistry. 

For primary bibliographic entry see Field 5A. 
W89-10507 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


COMPUTER-AIDED MANAGEMENT FOR 
WASTEWATER OPERATIONS AND PLAN- 
NING. 


Pate Systems, Inc., Houston, TX. 
For primary bibliographic entry see Field SD. 
W89-09590 


EFFICIENT TOTAL ENUMERATION OF 
WATER RESOURCES ALTERNATIVES, 

Air Force Occupational and Environmental 
Health Lab., Brooks AFB, TX. 

For primary bibliographic entry see Field 6C. 
W89-09882 


CALIBRATION OF AN OBJECTIVE FUNC- 
TION FOR THE OPTIMIZATION OF REAL- 
TIME RESERVOIR OPERATIONS, 

Purdue Univ., Lafayette, IN. School of Civil Engi- 
neering. 

For primary bibliographic entry see Field 4A. 
W89-09883 


STAGING OF WATER RESOURCE DEVELOP- 
MENTS, 


Harza Engineering Co., Chicago, IL. 
For primary bibliographic entry see Field 6B. 
W89-10041 


VOLUNTARY BASINWIDE WATER MANAGE- 
MENT: SOUTH PLATTE RIVER BASIN, COL- 
ORADO (REVISED), 

Colorado State Univ., Fort Collins. Water Re- 





sources Research Inst. 

N. S. Grigg, H. P. Caulfield, N. A. Evans, J. E. 

Flack, and D. W. Hendricks. 

Available from National Technical Informa’ 

Service, Springfield, VA 22161 as PB89 1326667 

AS, price codes: A08 in paper copy, AO1 in micro- 

fiche. Colorado Water-Resources Research Insti- 

tute Completion Report No. 133, Colorado State 
Fort Collins, May 1987. 151p, 27fig, 1 

ppend. USGS contract 14-34-0001- 
G831. USGS project Poet GE31.02. 


Descriptors: *Conjunctive use, *Conflict manage- 
ment, *Decision models, Groundwater manage- 
ment, Hydrologic models, Institutional relation- 
ships, Mathematical models, Multiple-objective 
planning, Policy analysis, River basin develop- 
ment, Water resources development, Colorado, 
South Platte River basin. 


Demands for water in the South Platte River Basin 
are the most intense in Colorado and the result is 
increasing conflict over water use. The resulting 
litigation places financial burdens on water right 
owners and stresses one capability of the state 
administrative agencies to respond with water 
management decisions. A voluntary association of 
water right owners is proposed as a mechanism to 
increase the options of water users and reduce 
conflict over water use. The initiative for organiz- 
= it would be by the water right owners them- 
selves. The South Platte Research Team believes 
that such an association could help achieve volun- 
tary integrated basinwide water management. The 
association of water right owners would need in- 
formation on management and exchange possibili- 
ties and the resulting — Computer-based 
models can provide the information. Two hydro- 
logic and decision models which are available at 
Colorado State University for this purpose are 
described. Other hydrologic models and economic 
models can also be utilized by the association. This 
report points out possible actions. It must be fol- 
lowed by discussions and debate, by demonstra- 
tions of what the models can accomplish, by orga- 
nizational activity, and perhaps by new legislation. 
The research team plans to conduct workshops to 
discuss the next steps. (USGS) 

W89-10420 


6B. Evaluation Process 


INFRASTRUCTURE FINANCING: REALITIES 
AND PERSPECTIVES, 

Metcalf and Eddy, Inc., Wakefield, MA. 

H. J. Goldman, and D. Mackenzie. 

Journal-Water Pollution Control Federation 
— Vol. 61, No. 2, p 176-179, February 
1989. 


Descriptors: *Project planning, *Financing, 
*Water treatment facilities, *Wastewater facilities, 
*Economic aspects, Cost analysis, Capital, Plan- 
ning, Costs, Public policy, Management planning, 
Bond issues. 


The elimination of federal funding and major 
changes in tax-exempt bond markets have forced 
government and the private sector to create a new 
array of financing options. New forms of privatiza- 
tion and vendor financing, merchant plant devel- 
opment, taxable-debt, special assessment and tax- 
increment bonds, sale-leaseback arrangements, 
debt restructuring, commercial paper pools, vari- 
able-rate debt, and municipal leasing are a few of 
the options that have been developed or refined 
over the past few years in response to recent 
funding problems. Given this expanded array of 
options and resources and the new entries into 
financial management, capital planning is essential; 
financial considerations have been raised to a sig- 
nificantly higher priority, and must be viewed in 
both policy and management contexts. Every fi- 
nancing situation is unique. Although each com- 
munity must find its own answers, a framework 
consisting of the following 14 elements should be 
applicable to most situations: cejectiven, manage- 
ment focus, community i 
method, innovation, ‘best deal’ definition, owner- 
ship, design parameters, financing need, local 
assets, local resources, holistic approaches, com- 





WATER RESOURCES PLANNING—Field 6 


Cost Allocation, Cost Sharing, Pricing/Repayment—Group 6C 


leting the credit, and contractor support. (Doria- 
W89-09649 


SOCIAL ASSESSMENT OF ALTERNATIVE 
pate MANAGEMENT POLICIES IN 
JUTHWESTERN 
Kansas State Univ., Manhattan. Dept. of Sociolo- 
py Anthropology and Social Work. 
Ss. ew and I. Said. 
Systems JEVSBH, Vol. 


Journal of Environmental 
18, No. 2, p 173-182, 1988-89. 3 tab, 29 ref. 


it, *Social aspects, 


Descriptors: *Water management, 
*Kansas, *Gro *Groundwater 


undwater level, 
management, Water treatment. 


Results of a social assessment of three alternative 
water treatment policies proposed as possible — 
tions to the undwater depletion 
southwestern fon are presented. The following 
three alternatives were assessed in terms of their 
pny im on conflict polarization in the 
area: (1) continue existing water management prac- 
Gan, Sips Gib ane damm oe aa oes 
tives, and (3) water demand control 
lation. A panel of a informants amie 
— according to a modified hi proce- 
dure. Results indicate that increased ey aot of 
water demand is probably the best policy because 
it reduces polarization more than the other 
alternatives. Since none of the three man- 
agement alternatives is estimated to increase con- 
flict polarization substantially, any one of the alter- 
natives is a viable candidate for implementation. 
Other criteria such as economical and 
technical feasibility should be used in the selection. 
(Miller-PTT) 
W89-09854 


EFFICIENT TOTAL ENUMERATION OF 
WATER RESOURCES ALTERNA 

Air Force Newegg and Environmental 
Health Lab., Brooks AFB, TX. 

For primary bibliographic entry see Field 6C. 
W89-09882 


STAGING OF WATER RESOURCE DEVELOP- 


Harza En; Co., om E 
E. F. Carter, and pens 


Journal of Energy Pd eve sy (ASCE) JFEEDS9, 
Vol. 115, No. 1, p 47-58, April 1989. 7 fig, 4 ref. 


Descriptors: * planning, *Economic 
aspects, *Water resources PA ne nnn Socioeco- 
nomic aspects, Hydroelectric plants, Dams, Locks, 
Aqueducts, Evaluation, Prediction. 


Staging can improve economic justification and 
encourage implementation of large water resource 
developments. Ultimate potentials may — 
— term needs, total capital requiremen 
not be available thee Bo Political or iegal 
a rization may not be possible at present for the 
full development of a given project. Relocations 
and population resettlement may require extended 
periods of time for very large reservoirs. In cases 
where the very size of a development of an indi- 
vidual project is an obstacle to its early execution, 
a smaller initial stage may be the solution. Basic to 
this approach is the tenet that the first step must 
- reclude future expansion to the ultimate use 
ie resource. A series of projects within a 
ph hee can be constructed sequentially. For 
individual projects, all common types of dams can 
be designed for future raising. Hydroelectric plants 
can be planned for further expansion, and locks 
and aqueducts can be duplicated. The best method 
for economic evaluation of staging is a present- 
worth comparison with alternative, non-water de- 
velopments, or with annual benefits. For hydro- 
electric P jects, an escalation factor for future 
costs of fossil and nuclear fuels would be appropri- 
ate. (Author’s abstract) 
W89-10041 


INTEGRATED RESOURCE MANAGEMENT: 
THE CHALLENGE OF THE NEXT TEN 
YEARS, 


Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental and Hazardous 
Material Studies. 


For primary bibliographic entry see Field 5G. 
W89-10085 


WATER AND SANITATION: CULTURAL CON- 
SIDERATIONS, 

Johns Hopkins Univ., Baltimore, MD. School of 
Hygiene and Public Health. 

For primary bibliographic entry see Field 6E. 
W89-10109 


ECONOMIC GROWTH, HEALTH, AND PHYS- 
ICAL WELL-BEING 1970-1980, 
Colorado Univ. at Boulder. Inst. of Behavioral 


Science. 
For primary bibliographic entry see Field 5F. 
W89-10112 


GROUNDWATER IN THE WEST, 

Hawaii Univ. at Hilo. Dept. of Political Science. 

Z. A. Smith. 

— Press, Inc., San Diego, California. 1989. 
p- 


Oklahoma, 
Oregon, South Dakota, Texas, Utah, Washington, 
Wyoming, Water law, Water use, Political aspects, 
Administration, Re; Water consumption. 


In large sections of the West, groundwater is the 
only dependable source of water available. For the 
19 western states (AK, AZ, CA, CO, HA, ID, KS, 
MT, NB, NV, NM, ND, OK, OR, SD, TX, UT, 
WA, 7 38% of the water consumed comes 
from the This book examines the use, 
management, laws, and politics of groundwater in 
the West. The introductory chapter provides an 
overview of important groundwater management 
and policy issues that regularly present themselves. 
Each of the subsequent chapters is devoted to one 
of the 19 states, and the chapters are, for the most 
part, similarly organized. a brief description 
of the water environment in the state and the 
presentation of a map showing the major ground- 
water regions in the state, the chapters provide a 
summary of groundwater use and consumption by 
type of consumption, an examination of ground- 
water problems in the state, and a summary of 
| tape teed law, administration, and regulations. 
chapters conclude with a section summarizing 
groundwater politics (where appropriate) and an 
evaluation of future potential groundwater man- 
agement problems. A glossary and an extensive 
bibliography follow the concluding chapter. 
(Lantz- 
W89-10208 


SOCIAL AND ECONOMIC ASPECTS OF 
WATER QUALITY MANAGEMENT. 

Vsesoyuznyi Nauchno-Issledovatel’skii Inst. Gi- 
drotekhniki i Melioratsii, Kharkov (USSR). 

For primary bibliographic entry see Field 5G. 
W89-10264 


EFFECTS OF URBANIZATION ON STORM- 
RUNOFF VOLUME AND PEAK DISCHARGE 
OF VALLEY CREEK, EASTERN CHESTER 
COUNTY, PENNSYLVANIA, 

Geological Survey, Malvern, PA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4C. 
W89-10457 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


DEVELOPMENT OF AN AFFORDABLE 
WASTEWATER SYSTEM BY COMBINING AL- 
TERNATIVE FINANCING AND INNOVATIVE 
TECHNOLOGY, 





Field 6-—WATER RESOURCES PLANNING 


Group 6C—Cost Allocation, Cost Sharing, Pricing/Repayment 


BCM Eastern, Inc., Pittsburgh, PA. 
For primary bibliographic entry see Field 5D. 
W89-09387 


INFRASTRUCTURE FINANCING: REALITIES 
AND PERSP 

Metcalf and Eddy, Inc., Wakefield, MA. 

For primary bibliographic entry see Field 6B. 
W89-09649 


PRIVATIZATION: AN EMERGING MANAGE- 
MENT AND FINANCING TREND, 

D. Seader. 

Water Engineering and Management WENMD2, 
Vol. 136, No. 3, p 44, 47-49, March 1989. 


Descriptors: *Water management, *Cost sharing, 
*Wastewater treatment, *Privatization, *Financ- 
ing, *Water supply, Public investment, Water qual- 
ity standards, Municipal water, Cost allocation, 
User charges, Investments. 


A major challenge facing ae today is 
the diminishing ability to raise funds for water 
supply, wastewater treatment and other public fa- 
cilities in the face of the soaring cost of compliance 
with Environmental Protection Agency water 
quality standards. Thus, a growing number of local 
‘overnments have been turning to private sector 
cing and the co-development of public facili- 
ties. While tax incentives for this system have been 
cut, advantages include lower operating and con- 
struction costs. Advantages of construction and 
operation of public facilities by a private organiza- 
tion, for public use, are reviewed. Also, new tech- 
niques and applications of privatization are re- 
viewed, including those involving raising the sal- 
ability of public debt issues by obtaining bank 
letters of credit, and establishment of user fees by 
local governments to beneficiaries of a govern- 
ment-provided services; user fees receive much 
public support because of the perceived fairness of 
charging the actual users of facilities or services. 
To privatize effectively, cities must be careful to 
maintain control, beginning with the request for 
proposal process. (Friedmann-PTT) 
W89-09724 


DEMAND MANAGEMENT FACTORS IN RESI- 
DENTIAL WATER USE: THE SOUTHERN ARI- 
ZONA EXPERIENCE, 

Arizona Univ., Tucson. Coll. of Business and 
Public Administration. 

For primary bibliographic entry see Field 3D. 
W89-09862 


EFFECTIVENESS OF CONSERVATION-ORI- 
ENTED WATER RATES IN TUCSON, 

Beck (R.W.) and Associates, Seattle, WA. 

For primary bibliographic entry see Field 3D. 
W89-09863 


EFFICIENT TOTAL ENUMERATION OF 
WATER RESOURCES ALTERNATIVES, 

Air Force Occupational and Environmental 
Health Lab., Brooks AFB, TX. 

E. K. Ng, and J. P. Heaney. 

Water Resources Research WRERAO, Vol. 25, 
No. 4, p 583-590, April 1989. 5 fig, 1 tab, 30 ref. 


Descriptors: *Water costs, *Cost-benefit analysis, 
*Cost analysis, *Alternative planning, Total enu- 
meration techniques, Benefits, Efficiency analysis, 
Model studies, Mathematical models, Evaluation, 
Economic aspects, Cost allocation, Networks, 
Water supply. 


ISSUES RELATED TO FINANCING WATER 
SUPPLY AND SANITATION FOR THE DE- 
VELOPING COUNTRIES, 

International Bank for Reconstruction and Devel- 
opment, Washington, DC. 

J. M. Kalbermatten, and J. A. Listorti. 

IN: Water and Sanitation: Economic and Socio- 
logical Perspectives. Academic Press, Inc., New 
York. 1984. p 135-150, 12 ref. 


Descriptors: *Water costs, *Sanitation, *Water 
quality, *Developing countries, *Financing, 
*Water supply, International Decade for Drinking 
Water Supply and Sanitation, Water resources de- 
velopment, Economic aspects, Water demand. 


The goals of the International Water Decade re- 
quire a staggering amount of money. Technologies 
developed for industrialized nations are not neces- 
sarily the best and most cost-efficient for develop- 
ing countries. Financial aid to these countries is 
limited and can only serve as a catalyst for self- 
reliance in development. Countries should pay 
more attention to rehabilitation, preparatory engi- 
neering, and technical assistance prior to embark- 
ing on full-scale project design and long-term plan- 
ning, for example, controlling loss of unaccounted- 
for water, accurate demand forecasting, estimating 
residential demand based on the users able to 
afford water services versus total potential users, 
reconsidering the cost-effectiveness of standpipes, 
use of technology appropriate to the region and 
financial resources, recycling of wastes, sequential 
upgrading of sanitation facilities, and selecting the 
proper service levels for the users. Water authori- 
ties should price the product fairly and realistical- 
ly. Unserved low-income groups often pay more 
for water from kiosks and vendors than if they 
were connected to the municipal supply. Water 
resources development often fails in a practical 
sense because maintenance, support services, 
trained personnel, education, a positive image of 
sanitation projects, and bureaucratic efficiency are 
lacking. (See also W89-10100) (Cassar-PTT) 
W89-10107 


TRADING WATER: AN ECONOMIC AND 
LEGAL FRAMEWORK FOR WATER MARKET- 


ING, 
Claremont McKenna Coll., CA. Dept. of Econom- 


ics. 

R. T. Smith. 

The Council of State Policy and Planning Agen- 
cies, Washington, DC. 1988. 95 p. 


Descriptors: *Marketing, *Economic aspects, 
*Water policy, *Water supply, Water manage- 
ment, Finances, Administration, Political aspects, 
State jurisdiction, Legal aspects, Political con- 
straints, Water conservation, Equitable apportion- 
ment, Financing, Economic development, Admin- 
istrative regulations. 


Competition for surface and groundwater supplies 
will pressure existing users to conserve water and 
reallocate it from agricultural to non-agricultural 
uses. The fundamental issues confronting state 
policy makers involve setting the terms for manag- 
ing these changes. State water policies must ac- 
knowledge the new economic realities that directly 
affect the management of these valuable resources. 
If an effective water marketing gd is to be 
established, policy makers must first understand 
the role legal institutions play in establishing the 
terms and conditions for voluntary water transac- 
tions. Policy, economic, and political consider- 
ations will preclude water markets from function- 
ing without consideration of legitimate third-party 
interests. The primary challenge is to shape a legal 
framework that facilitates market solutions to 
water management problems while also effectively 





A total enumeration procedure is presented for 
finding the optimal solutions necessary for efficien- 
cy analysis and cost allocation of realistic regional 
water network problems. The required input to the 
financial analysis is the optimal solution for the 
entire project and the optimal solutions for each 
participant acting independently with any subset of 
the total group. For a problem with n members 
this requires the calculation of 2 to the n power 
minus | optimal solutions. (Cassar-PTT) 
W89-09882 


pre ing the legitimate interests of third parties. 
Equity considerations would prompt debate over 
whether ‘compensation’ or ‘rural economic devel- 
opment’ funds should be established to compensate 
those losing from administratively determined ‘effi- 
cient water resource management.’ Deciding how 
to finance these funds and setting eligibility criteria 
would be divisive political issues. The outcomes 
may primarily depend on the exercise of political 
power. The presence of real economic losses could 
become a secondary issue. Under an administrative 
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system water transfers would become unduly po- 
liticized. Given the trend toward urbanization in 
western states, it takes little imagination to predict 
the likely winner of such a pitched and expensive 
political battle. (Lantz-PTT) 

W89-10358 


REGULATORY IMPACT ANALYSIS: BENE- 
FITS AND COSTS OF PROPOSED SURFACE 
WATER TREATMENT RULE AND TOTAL 
COLIFORM RULE. 

Miller (Wade) Associates, Inc., Arlington, VA. 
For primary bibliographic entry see Field 5F. 
W89-10385 


INVENTORY OF INTERBASIN WATER 
TRANSFERS IN MINNESOTA, 
Geological Survey, St. Paul, MN. 
sources Div. 

For eo bibliographic entry see Field 4A. 
W89-10497 


Water Re- 


6D. Water Demand 


DEMAND MANAGEMENT FACTORS IN RESI- 
DENTIAL WATER USE: THE SOUTHERN ARI- 
ZONA EXPERIEN 

Arizona Univ., Tucson. Coll. of Business and 
Public Administration. 

For primary bibliographic entry see Field 3D. 
W89-09862 


EFFECTIVENESS OF CONSERVATION-ORI- 
ENTED WATER RATES IN TUCSON, 

Beck (R.W.) and Associates, Seattle, WA. 

For primary bibliographic entry see Field 3D. 
W89-09863 


WATER AND SANITATION: ECONOMIC AND 
SOCIAL PERSPECTIVES. 

nF ge oo bibliographic entry see Field 5F. 
W89-10 


WATER AND SANITATION FOR ALL, 
Global Water, Washington, DC. 

For primary bibliographic entry see Field SF. 
W89-10101 


WATER; A VITAL RESOURCE FOR THE DE- 
VELOPING WORLD, 
National Environmental Engineering Research 
Inst., Nagpur (India). 

. B. Sundaresan. 
IN: Water and Sanitation: Economic and Socio- 
logical Perspectives. Academic Press, Inc., New 
York. 1984. p 69-92, 21 tab, 28 ref. 


Descriptors: *Developing countries, *Water 
demand, *Water use, *Water quality, *Water 
supply, International Decade for Drinking Water 
Supply and Sanitation, Irrigation, Water consump- 
tion, Water pollution, Industrial water, Population 
density. 


The total volume of water on earth, including all 
stages of hydrosphere under different phases has 
been reported as 1380 million cu km, 96.5% of it in 
the oceans. Fresh water reserves amount to about 
35 million cu km, 68.7% of which lies in glaciers or 
ice covers of the polar regions. Unfortunately, the 
global distribution of fresh water does not neces- 
sarily follow the demogra: 7 pattern, resulting in 
available per capita runoff from 1960 cu m/hr in 
Asia to 27,800 cu m/hr in Australia. Available data 
on water use is extremely inadequate, as are pro- 
jections of future use. However, Asia accounts for 
about 60% of total water consumption. Develop- 
ment also means large increases in demand for 
industrial water and agriculture. Per ca ye pw con- 
sumption rises with improved standard of living; a 

five-to ten-fold increase is expected as developing 
countries reach that of the more industrialized 
nations. Industrial water requirements vary with 
the type of industry, the processes within the in- 
dustry, and the sophistication of the technology 





used. However, in the U.S. 60% of industrial water 
requirements are satisfied by internal reuse. About 
7% of water is actually consumed, with 93% being 
returned to waterways or groundwater for reuse. 
Pollution by municipal and industrial wastes 
occurs on a large scale, since 1 cu m of polluted 
water makes 10 cu m or more of additional water 
unfit for use. The low priority given to sewage 
treatment and industrial effluent treatment in de- 
veloping urban centers causes an alarming level of 
pollution of natural water bodies. Water for agri- 
cultural use accounted for 94% of withdrawals in 
1970 (worldwide). As the population increases in 
developing regions, often in areas of poor water 
resources, requirements for agricultural water will 
also increase markedly. Climatic extremes of 
drought, floods, and blizzards experienced in the 
1970s also should be considered in future planning 
of water needs. (See also W89-10100) (Cassar- 


PTT) 
W89-10104 


ROLE OF WATER IN ECONOMIC DEVELOP- 
MENT, 


> 
International Society for Ecological Modeling, 
Oxford (England). 
A. K. Biswas. 
IN: Water and Sanitation: Economic and Socio- 
logical Perspectives. Academic Press, Inc., New 
York. 1984. p 115-134, 7 tab, 15 ref. 


Descriptors: *Water use, *Water demand, *Water 
supply, *Developing countries, *Water quality, 
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Although the total world water reserves appear to 
be enormous, only 2.7% is fresh water. Much of 
this fresh water (77.2%) remains frozen in ice caps 
and glaciers. Spatial distribution is extremely vari- 
able; 50% of Africa’s water reserves are in the 
Congo Basin and very little in the huge desert 
regions. Water quality is related to water quantity 
because the degree of pollution depends on the 
volume of water present. Quality also determines 
possible uses such as hydroelectric generation 
versus recreational swimming. Water quality infor- 
mation is very sparse or nonexistent, especially in 
developing countries. Water is an important pre- 
requisite for development as demonstrated by sev- 
eral events: (1) climatic anomalies which drastical- 
ly reduced food production in the 1970s, (2) the 
energy crisis of 1973, which impacted on hydro- 
electric project planning, (3) increased industrial 
water requirements, (4) the realization that millions 
in rural areas do not have safe water supplies, (5) 
awareness of pollution of inland and coastal water 
bodies and the oceans. Major water uses on a 
global scale are agriculture, industry, and electrici- 
ty generation. Agriculture is essential for further 
economic er gem 7 Agricultural water ac- 
counts for 80% of global consumption and 40% of 
U.S. consumption. Costs of installing an irrigation 
system often are $7000 per hectare, with additional 
costs for drainage systems at $300 to $1500. In 
addition, water delivery systems in most irrigation 
projects are quite inefficient, only 20-50% of the 
water reaching the field in a system with good 
lined canals in conjunction with the inefficient 
section from canal outlets to farms. Industrial use 
of water raises two major issues: pollution of river 
systems with wastes and the striking difference 
between water needs of various industrial process- 
es to manufacture the same product. Although 
hydroelectric power is widely used in North 
America and Europe, much potential exists in 
Africa, Asia, and Latin America for mini-develop- 
ments as well as major projects. Social and envi- 
ronmental impacts of water development can be 
considered under three categories: physical 
(changes in river and ecosystem regimes), biologi- 
cal (irrigation enhancing habitat for some water- 
borne parasites), and human (large-scale displace- 
ment of populations from dam sites). (See also 
W89-10100) (Cassar-PTT) 
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Perth Amboy is an old industrial city in the heart 
of the urban-industrial corridor in northeastern 
New Jersey. It first experienced water supply 
problems pe Hl the end of the nineteenih a 
when the population caused salt water from the 
nearby Arthur Kill River to be drawn into the 
— beneath the city from the great withdrawal 
of well water. In 1882 the city formed the Perth 
Amboy Water Company (PAWC) to provide 
water to those citizens with private wells contami- 
nated by salt water intrusion. In planning for an 
adequate water supply, the supply of endogenous 
water available to Perth Amboy was clearly insuf- 
ficient for their needs, and required an exogenous 
source of water. The PAWC acquired a source of 
water by purchasing land (the Runyon property) in 
an undeveloped watershed in a rural area about 45 
miies away, which soon became the sole source of 
water supply for Perth Amboy, and today the 
Runyon Well Field has 108 wells ing two 
aquifers (the Old Bridge Sand and the Farrington 
Sand members of the Potomac-Raritan-Magothy 
formation). Considerable industrial and residential 
development continues in much of the surrounding 
area, and the quantity and quality of lwater 
beneath the Runyon Well Field has declined dra- 
matically. The Old Bridge Sand Aquifer is the 
surface formation in the well field. Because of the 
serious overdraft conditions and salt water intru- 
sion in the deeper Farrington Sand Aquifer, in- 
creased dependence on the Old Brid; — Sand on. 
fer has caused the Perth Amboy 

ment to use surface water to artificially oaias 
this aquifer at the outcrops on the Runyon proper- 
ty. Perth Amboy’s water supply has experienced 
several toxic substances contamination problems, 
both short-term and chronic, due to industrial pol- 
lution. Many of the most "effective elements of 
groundwater protection are not available to the 
city because its source of water is located within a 
different municipality. One option available would 
be to build sophisticated treatment facilities capa- 
ble of removing contaminants, which could handle 
a crisis situation. Another would be to 
develop or sell its valuable yon Well Field 
property and purchase treated pe water from 
one of the private purveyors in the area. (See also 
W89-10123) (Fish-PTT) 
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Water Demand—Group 6D 


Water use information for 1985 was collected and 
reported by county for eight major categories of 
use. Seven of the categories were offstream 
which included (1) public supply, (2) 
(3) domestic, (4) industrial, (5) 

, and (7) 


4,200 million (M gal/d) during 
1985 for all offstream uses. About 95% of this 
amount was from surface water sources, and about 
5% was from groundwater sources. Per capita use 
for all offstream uses was about 1,100 gal/day. 
About 260 M gal/d was consumed (not returned to 
the surface--or groundwater system). Instream 
water use for hydroelectric power generation was 
estimated to be 91,000 M gal/4. Almost 97% of the 
offstream water withdrawals in 1985 were with- 
drawn for thermoelectric, public supply, and in- 
dustrial use. Cooling water used in the juction 
of thermoelectric power accounted for about 81% 
of the total offstream water use in 1985. Water 
withdrawn for public supplies was the second larg- 
est offstream use at about 10% of the total, and 
industrial water use was almost 6%. Thermoelec- 
tric, domestic, and livestock uses accounted for 
almost 90% of the consumptive use in 1985. Con- 
sumptive use in the thermoelectric category -~ 
almost one-half of the total amount 
the State for all uses. (USGS) 
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Total accountable water withdrawals during 1984 
in Pennsylvania were 74,747.04 Mgal/d (million 
— oe ry of the total, 1% (729.53 et 

—t water sources and 99% 
(74,017 1 Mpa) was supplied from surface 
water sources. Power accounted for 
95% of the total withdrawals (70,723.98 ee 
this was followed by self-supplied industry, 3% 
gal/d); public supply, 2% (1,600.02 
gal/d); mining (147.73 Mgal/d), self-supplied do- 
mestic use (131.63 Mgal/d), livestock and poultry 
(83.52 Mgal/d) and irrigation (4.52 Mgal/d) collec- 
tively made up less than 1%. T water con- 
sumed was 615.22 Mgal/d; self-supplied industry is 
responsible for the greatest consumption, 185.53 
Mgal/d. Trends in water withdrawals from 1950 to 
1984 were examined for public supply, thermoelec- 

Tokens generation and self-supplied industry 
and water withdrawals for or 
paar a case ems np cena sin 
withdrawals for sl for oe lied industry and power 
il 1970 and then decreased. 

SGS) 
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The Minnesota Water-Use Data System stores data 
on the quantity of withdrawals and discharge in 
Minnesota. To transfer these data into the U.S. 
Geological Survey’s National Water-Use Data 
System properly, certain procedures must be fol- 
lowed. Uniform data categorization and entry 
allows comparison of water use from State to 
State. The data in the National Water-Use Data 
System are aggregated by county and by water- 
shed (hydrologic unit). This report documents the 
data aggregation and transfer process as developed 
by the Minnesota Department of Natural Re- 
sources, the Minnesota State Planning Agency/ 
Planning Information Center, and the U.S. Geo- 
logical Survey as part of the National Water-Use 
Information Program. (USGS) 

W89-10492 


INVENTORY OF INTERBASIN WATER 

TRANSFERS IN MINNESOTA, 

Geological Survey, St. Paul, 

sources Div. 

For ey bibliographic entry see Field 4A. 
W89-104 


MN. Water Re- 


WATER USE FOR AQUACULTURE IN MIN- 
NESOTA, 1984, 
Geological Survey, St. 
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Aquaculture supports a large sportfishing industry 
in Minnesota. Licensed fish farms that hatch 
and(or) harvest minnows or gamefish are located 
throughout the State. The volume of water used in 
these operations can be expressed as the minimum 
capacity/pound of fish, total water consumed, total 
water dedicated to the farming operation, or total 
water withdrawn. In expressing water dedicated to 
the farming operation, the total water area dedicat- 
ed to aquaculture in Minnesota in 1984 was about 
141,500 acres, based on interpretation of data re- 
ported in license applications. Water withdrawals 
amounted to 0.73 million gal/d in 1984. Water use 
calculations address the possibility of errors in 
reporting. About 15% of the licenses use munici- 
pally supplied water for their holding tanks. One 
thermoelectric powerplant recently began reusing 
the heated water from its cooling towers to raise 
catfish. Little change in the number of licensees 
since 1980 indicates that aquaculture is a viable 
segment of the Minnesota economy. Trout farming 
has grown from 10 farms in 1978; to 23 in 1984; 
most use dug ponds sustained by groundwater 
inflow. Withdrawals for aquaculture are noncon- 
sumptive and are small compared to water-use 
categories in the Minnesota Water Use data 
— (USGS) 
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A study in the dry-zone township of Ayadaw, 
Burma has shown that the success of health devel- 
opment activities is largely attributable to collec- 
tive leadership, viable community organization, 
balance between local and central priorities, the 
use of appropriate interventions and technology, 
community participation, and the maintenance of a 
proper community financing system. The Ayadaw 
township People’s Health Plan Committee was 
awarded the 1986 Sasakawa Health Prize at the 
Thirty-ninth World Health Assembly. Since the 
People’s Health Plan was introduced in 1978, the 
water supply and sanitation program has been one 
of the country’s major health service programs, as 
part of the national development plan under the 
International Water Supply and Sanitation Decade. 
The main challenge facing technical staff was that 
of encouraging people to improve their health by 
their own efforts. An educational campaign dealt 
with disease carried by water and human waste, 
the benefits of safe water and sanitation, and the 
activities required of villagers to combat adverse 
sanitary conditions. Volunteer health workers 
were assigned tasks intended to satisfy urgent 
needs of the community. The Ayadaw case study 
has thrown light on how community organization 
evolved in relation to primary health care. It has 
also indicated effective mechanisms of technology 
transfer and has shown the importance of timing 
and sequencing of steps taken for the implementa- 
tion of health development plans. Further study 
should help towards planning the expansion of 
community participation in this work. (Doria- 


PTT) 
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The right approach to the community is extremely 
important in introducing a water and sanitation 
project. Political factions and intercaste tensions 
are also considerations. Ignorance about the causes 
of disease may result in apathy toward sanitation 
projects. Health education is needed for this. A 
social study should be done before beginning a 
project to identify factors that might influence 
project success. This means identifying the native 
political process, the true opinion leaders of the 
community, the influential family members, and 
local customs and beliefs that contribute to the 
cycle of disease. Islamic and Hindu societies have 
categories of clean and dirty, purity and pollution, 
and structure behavior around them. These terms 
have a ritual or cultural meaning which is often not 
understood by public health experts and engineers. 
For example, flowing water is considered pure and 
stagnant water, dirty, regardless of the pollutants 
contained in it. Some beliefs about the causes of 
disease seem fantastic to those knowing the germ 
theory of disease. The caste system of India is an 
important factor in sanitation programs because 
members of one caste do not want to clean streets 
and other places of waste produced by other 
castes. Religious beliefs about water also abound. 
Drought is sometimes seen as punishment for sin; 
fresh water bodies with their indwelling spirit chil- 
dren are believed to be the cause of pregnancy. 
The seclusion of women within their homes is 
another problem in siting water facilities. Educa- 
tional programs must address needs in terms that 
the people understand. Customs such as covering 
water jars with contaminating leaves must be iden- 
tified and discouraged. (See also W89-10100) 
(Cassar-PTT) 
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A complex set of laws and institutions attempt to 
protect groundwater from contamination by toxic 
chemicals. In contrast to the programs established 
to respond to air and surface water pollution, no 
one federal law sets the standard for preventing 
and responding to groundwater contaminant dis- 
charges. State efforts to protect groundwater are 
spread out among an even larger number of laws 
and agencies. The patchwork of federal, state, and 
local laws fragments implementation responsibility 
among many federal, state, and local agencies. In 
spite of the fragmentation, certain common charac- 
teristics run through these laws, implemented by 
different agencies, at different Ba of govern- 
ment. Groundwater contamination regulations fall 
into two basic categories: (1) cleanup and (2) pre- 
vention. A mammoth effort by federal, state, an 

local governments will be required to remedy 
these existing problems. However, groundwater 
once contaminated can rarely be cleaned up com- 
pletely and only at great expense. Therefore pre- 





vention ultimately will be the most effective solu- 
tion to groundwater contamination. A number of 
specific approaches or techniques for preventing 
groundwater contamination have been developed 
by states and by the federal government, such as 
implementation of drinking water standards and 
discharge standards for problem contaminants, 
groundwater classification systems that provide 
greater protection for regions with high-quality 
aquifers, well construction laws, construction and 
monitoring standards for underground storage 
tanks, hazardous waste disposal regulations, and 
regulations governing the siting and use of private 
septic systems. A smaller range of programs em- 
sae cleanup. Superfund, administered by the 
nvironmental Protection Agency, is the premier 
groundwater cleanup program. Determining when 
a cleanup or corrective action is complete is one of 
the most difficult decisions to be made on a site- 
specific basis. No clear set of standards or guides 
has yet been developed. Many lawmakers, experts, 
and members of the public see a need for addition- 
al, more complete laws and regulations to protect 
the valuable groundwater resource. (See also W89- 
10123) (Fish-PTT) 
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Austin, Texas, has recognized that the greatest 
opportunity to = declining groundwater 
quality is through proper location, design, con- 
struction, and maintenance of new urban develop- 
ment and its associated drainage systems. Increas- 
ing development in the environmentally sensitive 
watersheds south and west of Austin resulted in 
the promulgation of a series of innovative water- 
shed development ordinances in the early 1980s, 
designed to protect the water quality of the Ed- 
wards Aquifer, a unique karstic limestone system. 
These ordinances affect suburban land develo; 

ment and are a salient example of a new, largely 
untested venture into urban runoff pollution con- 
trol using a combination of engineering and land 
use management techniques. Austin also recog- 
nized that toxic contaminants may become a threat 
to groundwater, and the combination of engineer- 
ing and land use management techniques as adopt- 
ed in Austin’s ordinances should protect the 
groundwater from organic and inorganic micro- 
contaminants as well as the more common pollut- 
ants associated with storm runoff. The Edwards 
Aquifer is particularly deserving of special protec- 
tion because of its complexity geologically, the 
large quantity of remarkably clean water that cir- 
culates within, and its vulnerability to contamina- 
tion. Some of the i issues under consideration by the 
Austin community are governmental authority 
over use management of groundwater, citizens’ 
concern over water quality, the urban recreational 
resources, Austin’s master plan, the possibility of 
increased urban settlement, and the processes lead- 
ing to enactment. The City of Austin Code con- 
tains requirements for planning and platting, delin- 
eation of special watershed zones, controlled de- 
velopment intensity, storm water runoff manage- 
ment and water quality protection, and compli- 
ance. The effectiveness of these ordinances will be 
in part determined by the nature of development 
overlying the recharge areas. (See also W89-10123) 
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The growing awareness of water as a vital re- 
source has greatly expanded the role of all parties 
concerned with laws regulating water use, proprie- 
tary water rights, and water allocation choices. 
The book presents a unified , in-depth treatment of 
all aspects of this subject, Fe (1) complete 
analysis of western and eastern law doctrines, in- 
cluding prior appropriation and common law of 
riparian rights; (2) Federal regulation of water use 
and federal water rights derived from the Clean 
Water Act and Endangered Species Act; (3) acqui- 
sition of proprietary water rights for Indian tribes 
and public land management agencies; (4) inter- 
state water allocations; (5) groundwater conserva- 
tion, regulation and allocation, and the integration 
of groundwater quantity and quality law; (6) public 
interest limitations on the acquisition and exercise 
of water rights, such as eastern permit systems and 
state water resources planning; (7) public trust 
doctrine; (8) litigation strategies for the adjudica- 


tion of water rights; and (9) environmental and 
hydrologic policy issues. (Lantz-PTT) 
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The purpose of this research is to understand 
better the characteristics of groundwater manage- 
ment under the prior appropriation doctrine in the 
western United States. "Phe general objective is to 
summarize the legal and administrative controls on 
groundwater use in eight western states and to 
compare the impacts of these controls on ground- 
water systems. The history of groundwater man- 
agement in the states of Montana, Utah, Oregon, 
Washington, Idaho, Colorado, New Mexico and 
Arizona suggests a temporal development pattern 
of management stages. Different ement 
stages may be identified depending on w the 
state considers the resource as renewable or non- 
renewable. For a renewable resource, the stages 
are: (1) initial development, (2) local impacts of 
development, (3) regional impacts of development 
and (4) controlled use. For a nonrenewable re- 
source, only two stages may be identified: (1) 
initial development and (2) controlled mining. 
Groundwater ement in most states is based 
on consideration of groundwater as a renewable 
resource. Arizona is the only example of the con- 
trolled use stage of management of groundwater as 
a renewable resource. Areas in New Mexico plus 
nontributary and designated areas in Colorado are 
pay by controlled mining of groundwat- 
it activities become increasingly 
commie and ee - undwater develop- 
ment proceeds, re; whether the resource 
is consid mnie = nonrenewable. State 
wen management agencies often do not utilize 
fully the statutory powers which are available. 
Difficulty is encountered in applying the priority 
principal to controlling groundwater pumpage be- 
cause of the storage or stock aspects of the re- 
source. Most states have developed management 
area programs to identify areas of groundwater 
overuse and to reduce pumpage. However, in 
practice, the states have universally utilized the 
designations to limit the development of ground- 
water by preventing new riations rather 
than achieving the statutory goals of a recharge- 
discharge balance and maintenance of reasonable 
and ly feasible pumping lifts. (USGS) 
W89-10425 


6G. Ecologic Impact Of 
Water Development 


HYDROLOGY AND FISH FAUNA OF CANAL 
DEVELOPMENTS _ IN INTENSIVELY 

MODIFIED AUSTRALIAN ESTUARY, 

Queensland Dept. of Primary Industries, Brisbane 

(Australia). Fisheries Management Branch. 

R. M. Morton. 

Estuarine, Coastal and Shelf Science ECSSD3, 

Vol. 28, No. 1, p 43-58, January 1989. 5 fig, 5 tab, 
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33 ref. 


Descriptors: *Estuaries, *Fisheries, *Environmen- 
tal effects, *Species diversity, *Australia, Benthos, 
Marine sediments, Ecological effects, Canals. 


The hydrological conditions and fish fauna occur- 
ring in an intensively modified estuary were stud- 
ied for 15 months. The estuary contains fifteen 
canal developments which branch off a single large 
river. Sediment analyses indicated that the canals 
acted as silt traps with the midstream region of 
canals containing higher levels of silt and clay than 
those of the river. Stratification of the water 
column, particularly with respect to oxygen satura- 
tion values, was commonly observed in deep (>2.5 
m) dead-end canals but rarely recorded in flow- 
through canals or in the river. Oxygen saturation 
values of bottom water in deep dead-end canals 
were often less than 50%, particularly during 
summer. Canals supported an ichthyofauna similar 
to the river although of lesser abundance. Macro- 
benthic carnivores ocurred less frequently in the 
canals than in the river. The modified estuary 
contained a comparable number of species and 
exhibited diversity index values similar to those 
described for nearby undisturbed mangrove-domi- 
nated estuaries. However, the ichthyofauna dif- 
fered from these undisturbed areas in that macro- 
benthic carnivores formed a lesser proportion, nu- 
merically, of the fish community, while plankti- 
vores and microcarnivores, of no direct impor- 
tance to fisheries, were more abundant in the modi- 
fied estuary. The practice of constructing canal 
developments in narrow-mouthed estuarine rivers 
is considered to be more detrimental to adjacent 
fish populations than were such developments to 
be located on wide open bays. (Author’s abstract) 
W89-09473 


HYDROLOGICAL IMPACT OF THE PARAN- 
GANA DAM ON THE MERSEY RIVER, TAS- 


MANIA, _ 
Sheffield Univ. (England). 


A. D. Knighton. 

Papers and Proceedings of the Royal Society of 
Tasmania, Vol. 122, No. 2, p 85-96, October 1988. 
6 fig, 5 tab, 16 ref. 


Descriptors: *Dam effects, *Hydrologic data col- 
lections, *Australia, *River flow, *Flow discharge, 
*Flood discharge, Minimum flow, Flow character- 
istics, Gaging stations, Minimum flow, Environ- 
mental effects, Reservoirs. 


By diverting the waters of the Mersey River into a 
neighboring basin, the Parangana Dam in Tasma- 
nia, Australia, changed the hydrological character 
of the downstream river. The flow records of three 
gauging stations, located at 10, 67, and 88 km 
below the dam, provide the basis for identifying 
changes. Intermediate discharges have decreased 
the most and even at the furthest downstream 
station are 50% lower than before. The flow ex- 
tremes at both ends of the scale have been less 
affected, particularly the less frequent discharges 
which can be augmented by overspill. Indeed the 
highest flood on record, with a recurring interval 
of over 500 years, occurred in the post-dam period. 
One-day and 30-day minimum flows are markedly 
lower downstream of the dam, but below the 
Dasher, the main tributary of the Mersey, they 
seem to recover and have almost regained pre-dam 
levels by the mouth. The entry of unregulated 
tributaries in the middle section separates a much 
changed upstream hydrology from a downstream 
one able to mitigate the worst effects of the dam 
except at intermediate discharges. In the upstream 
part, the physical, chemical and biological charac- 
ter of the river could be adversely affected by the 
altered flow regime, particularly in those reaches 
immediately below the dam. In function and effect 
the Parangana Dam is an atypical example of im- 
undment. (Author’s abstract) 
89-09520 


MAN’S RESPONSE TO COASTAL CHANGES 
IN FRANCE, 

Universite de 
(France). 

For primary bibliographic entry see Field 4C. 


Bretagne-Occidentale, Brest 


W89-09706 


MAN’S RESPONSE TO CHANGE IN THE 
COASTAL ZONE OF IRELAND, 

Ulster Univ., Coleraine (Northern Ireland). Dept. 
of Environmental Studies. 

For primary bibliographic entry see Field 4C. 
W89-09707 


MAN’S RESPONSE TO CHANGES IN THE 
COASTAL ZONE OF NORWAY, 

Oslo Univ. (Norway). 

For primary bibliographic entry see Field 4C. 
W89-09708 


MAN’S RESPONSE TO COASTAL CHANGE IN 
THE NORTHERN GULF OF MEXICO, 

Nicholls State Univ., Thibodaux, LA. Dept. of 
Earth Science. 

For primary bibliographic entry see Field 4C. 
W89-09710 


PACIFIC COASTAL ZONE OF THE UNITED 
STATES, 

San Diego State Univ., CA. Dept. of Geography. 
For primary bibliographic entry see Field 4C. 
W89-09711 


MAN’S RESPONSE TO CHANGES IN THE CA- 
NADIAN COASTAL ZONE, 

Saint — 's Univ., Halifax (Nova Scotia). Dept. 
of Geography. 

For primary bibliographic entry see Field 4C. 
W89-09712 


INCREASED WATER LEVEL LOWERING-- 
EFFECT ON FISH POPULATION (UTVIDET 
SENKNING I REGULERTE INNSJOER-- 
EFFEKT PA FISKET), 

Oslo Univ. (Norway). Zoological Museum. 

For primary bibliographic entry see Field 81. 
W89-09767 


ECOLOGICAL PROFILE OF THE SHOALS, 
CHONDROSTOMA NASUS (OSTEI 
CYPRINIDAE) IN THE FRENCH UPPER 
RHONE: STRUCTURE OF HABITAT BY 
SEASON AND LOCATION (PROFIL ECOLO- 
GIQUE DU HOTU, CHONDROSTOMA NASUS 
(OSTEICHTYEN, CYPRINIDE) DANS LE 
HAUT-RHONE FRANCAIS: STRUCTURE 
D’HABITAT PONCTUEL ET STATIONNEL), 
Lyon-1 Univ., Villeurbanne (France). Dept. de 
Biologie Animale et Ecologie. 

alae’ bibliographic entry see Field 2H. 


IMPACT OF THE PARANGANA DAM ON THE 
RIVER 


MERSEY, TASMANIA, 
Sheffield Univ. (England). Dept. of Geography. 
A. D. Knighton. 
Geomorphology, Vol. 1, No. 3, p 221-237, Septem- 
ber 1988. 7 fig, 5 tab, 29 ref. 


Descriptors: *Environmental effects, *Dam effects, 
*Rivers, *Reservoirs, *Mersey River, *Tasmania, 
Parangana Dam, Flood discharge, Deposition, 
Sedimentation, Flow rates, Channel storage, 
Stream discharge, Geomorphology. 


Diversion of the waters of the River Mersey (Tas- 
mania) by the Parangana Dam changed the hydro- 
logical character of the downstream river as deter- 
mined by flow recording at stations 10, 67, and 88 
km below the dam. Intermediate discharges de- 
creased the most and were 50% lower than before 
even at the furthest downstream station. Monthly 
average flows have become more irregular, accen- 
tuating seasonal differences. Annual maxima have 
decreased the least. In the post-dam period a 500- 
year flood occurred, but it did not produce major 
channel changes. Unregulated tributaries in the 
middle section of the river tend to mitigate the 
worst effects of the dam except at intermediate 
discharges. The main changes in the downstream 


channel were expansions of existing lateral bars 
and growth of new ones on a rather localized 
scale. Channel adjustment is expected to be slow 
because of the small flows and the lack of fine 
material suitable for bank building. (Cassar-PTT) 
'W89-09910 


ENVIRONMENTAL IMPACTS OF THE PRO- 
POSED STIEGLER’S GORGE HYDROPOWER 
PROJECT, TANZANIA, 

Dar es Salaam Univ. (Tanzania). Inst. of Resource 
Assessment. 

R. B. B. Mwalyosi. 

Environmental Conservation EVCNA4, Vol. 15, 
No. 3, p 250-254, Autumn 1988. 3 fig, 1 ref. 


Descriptors: *Dam effects, *Tunisia, *Hydroelec- 
tric plants, *Hydroelectric power, *Environmental 
effects, *Ecological effects, *Wildlife habitats, 
*Flood control, Tanzania, Surface waters, Flood 
discharge, Reservoirs, Water quality, Irrigation 
water, Agriculture, Human diseases. 


Establishment of a planned reservoir at Stiegler’s 
Gorge on the Rufiji River (Tanzania) would 
enable a large amount of highly-valued energy to 
be produced. This would represent an important 
national asset. But poe such a large net 
amount of energy would be realized on a short to 
medium-term basis, its production would be nega- 
tively influenced by a variety of reservoir oper- 
ation options that would be related mainly to irri- 
gated agriculture, fisheries, and water quality, 
which form trade-offs with hydropower genera- 
tion. The most significant effect of the dam would 
be drastic reduction, by controlled discharge, in 
the frequency of severe floods in the lower Rufiji 
valley. Floods in excess of 2,500 cu m of discharge 
per sec could be reduced in number from some 14 
to 3 in 24 yr, or from 167 to 13 during 300 yr. The 
most devastating floods would also be reduced, 
from once in about 8 yr to once in about 40 yr. No 
complete populations of animal wildlife would be 
in danger from direct ecological consequences of 
river impoundment and dam construction, though 
access to the heart of the Selous Game Reserve 
could increase conflict between wild animals and 
Man. These circumstances would reduce wilder- 
ness values and disturb animal wildlife, so that 
commercially valuable species may be expected to 
decline unless strict regulations are made and en- 
forced. Water quality in the planned reservoir and 
in the downstream area would be negatively affect- 
ed by the project. The project would also have 
negative effects on the health of the riparian popu- 
lation, owing to increased potentials for disease 
vectors. Overall, a high degree of uncertainty is 
involved in the project. (Friedmann-PTT) 
W89-09959 


MODELING WETLAND LOSS IN COASTAL 
LOUISIANA: GEOLOGY, GEOGRAPHY, AND 
HUMAN MODIFICATIONS, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

For primary bibliographic entry see Field 2L. 
W89-09961 


ESTIMATION OF RESERVOIR SUBMERGING 
LOSSES USING CIR AERIAL PHOTO- 
GRAPHS: EXAMPLE OF THE ERTAN HY- 
DROPOWER STATION ON THE YALONG 
RIVER IN SOUTHWEST CHINA, 

Academia Sinica, Beijing (China). Lab. of Re- 
source and Environmental Information Systems. 
For primary bibliographic entry see Field 7B. 
W89-10118 


COMPREHENSIVE COOLING WATER 
STUDY. VOLUME VI: FEDERALLY ENDAN- 
GERED SPECIES. 

Du Pont de Nemours (E.I.) and Co., Aiken, SC. 
Savannah River Lab. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-010406. 
Price codes: A06 in paper cop y, AO! i in microfiche. 
Final Report No. DP--1739-6, September 1987. 
192p, 78 fig, 25 tab, 78 ref, append. Edited and 





compiled by H. E. Mackey. DOE Contract DE- 
AC09-76SR00001. 


Descriptors: *Cooling water, *Savannah River, 
*Ecological effects, *Water resources develop- 
ment, Wood storks, Alligator, Bald eagle, Wood- 
peckers, Environmental protection, Sturgeon. 


The Endangered Species Act requires that Federal 
agencies use their authorities to conduct programs 
for the conservation of endangered and threatened 
species and to ensure that agency actions do not 
jeopardize the continued existence of or result in 
the destruction or adverse modification of critical 
habitat for protected species. Those Federally en- 
dangered or threatened species that occur on the 
Savannah River Plant (SRP) include the American 
alligator, the red-cockaded woodpecker, the short- 
nose sturgeon, the wood stork, and the bald eagle. 
Of these species, the alligator, sturgeon, wood 
stork, and the bald eagle are likely to be affected 
directly and/or indirectly by the intake or release 
of cooling water at the SRP. (See also W89-10295) 


(Lantz-PTT) 
W89-10294 


COMPREHENSIVE COOLING WATER 
STUDY. VOLUME V: AQUATIC ECOLOGY. 

Du Pont de Nemours (E.I.) and Co., Aiken, SC. 
Savannah River Lab. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-010404. 
Price codes: A22 in paper cop y, A0l i in microfiche. 
Report No. DP--1739-5, October 1987. 567p, 122 
fig, 170 tab, 143 ref, 2 append. Edited and com- 
piled by W. L. Specht. DOE Contract DE-ACO09- 
76SRO00001. 


Descriptors: *Ecological effects, *Water resources 
development, *Aquatic environment, *Cooling 
water, Swamps, Savannah River, Fish, Primary 
productivity, Organic matter, Streams, Environ- 
mental effects. 


This report documents the results of the Aquatic 
Ecology Program of the Comprehensive Cooling 
Water Study (CCWS). The purpose of the Aquatic 
Ecology Program was to determine the environ- 
mental impacts of cooling water intake and release 
on the biological communities of SRP streams and 
swamps and the Savannah River, and the signifi- 
cance of these impacts on the SRP environment. 
Specific ecosystems studied were: (1) streams and 
swamps of the Savannah River Plant; (2) Upper 
Three Runs Creek, Beaver Dam Creek, Four Mile 
Creek, Pen Branch Creek, Steel Creek-Meyers 
Branch, Lower Three Runs Creek, and Savannah 
River; (3) primary producers; (4) organic matter; 
(5) macroinvertebrates; (6) fish communities of the 
SRP streams, swamp, and the Savannah River. 
& = W89-10294) (Lantz-PTT) 
9-1 


ENVIRONMENTAL ASSESSMENT ON PRO- 
POSED AGREEMENTS TO RESOLVE REVEL- 
STOKE RESERVOIR FILLING ISSUES AND 
ACCESS RESERVOIR STORAGE SPACE IN 
BRITISH COLUMBIA. 

Bonneville Power Administration, Portland, OR. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-008277. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. DOE/EA--0227, September 1983. 
104p, 2 fig, 1 tab, 6 append. 


Descriptors: *Environmental effects, *Water re- 
sources development, *Revelstoke Reservoir, 
*Reservoir storage, Ecological effects. 


The Bonneville Power Administration (BPA) has 
reviewed all aspects of the proposed agreements to 
resolve Revelstoke Reservoir filling issues and 
access reservoir storage space in British Columbia 
with B.C. Hydro and with the mid-Columbia 
project participants for compliance with legislative 
and executive mandates adopted to safeguard the 
integrity of the human environment. BPA has con- 
sulted with the Water Budget managers, various 
fish and wildlife agencies, and, through the con- 
tract negotiation process, the Corps, the mid-Co- 
lumbia project participants concerning the pro- 


posed agreements. These represent the principal 
interests affected by the agreements. Further con- 
sultation is being undertaken through distribution 
of this environmental assessment to agencies and 
the public for review and comment. In review of 
the proposed agreements, BPA has not uncovered 
any unresolved conflicts over alternative uses of 
available resources. BPA has found that the nature 
and extent of the environmental consequences re- 
sulting from the agreements, which are primarily 
effects on river flows and fish, are not significant. 
No extraordinary, controversial, unique, or hazard- 
ous circumstances or conditions will be created or 
furthered by these agreements. Unless public and 
agency review of this assessment rev informa- 


tion that impacts may be more significant than 
BPA’s analysis projected, an environmental impact 
Statement does not appear to be needed for the 
proposed agreements. Preparation of a Finding of 
No Significant Impact is recommended. (Lantz- 


PTT) 
W89-10375 


WOOD STORKS OF THE BIRDSVILLE 
COLONY AND SWAMPS OF THE SAVANNAH 
RIVER PLANT: 1986 ANNUAL REPORT, 
Savannah River Ecology Lab., Aiken, SC. Div. of 
Stress and Wildlife Ecology. 

M. C. Coulter. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-010878. 
Price codes: A10 in paper copy, AO1 in microfiche. 
Report No. SREL--311, April 1987. 242p, 119 fig, 
73 tab, 26 ref, append. DOE contract DE-AC09- 
76SROO-819. 


Descriptors: *Water birds, *Ecosystems, *Wood 
storks, *Savannah River, *Swamps, *Ecological 
effects, Water resources development, Water pol- 
lution effects, Birds, Storks, Wildlife habitats. 


The largest and most productive colonies of wood 
storks have traditionally been in southern Florida. 
These colonies have declined dramatically since 
1980. In 1983 and 1984, storks from the rookery in 
Big Dukes Pond, Georgia, were followed to the 
Savannah River Plant (SRP) where they have been 
observed foraging in the Savanna River Swamp 
System (SRSS). Since 1983, studies have been car- 
ried out to assess the potential impact of the oper- 
ation of the SRP on wood storks foraging in the 
SRSRS. These studies were continued in 1986. The 
Savannah River Ecology Laboratory (SREL) 
Wood Stork program is a long-term program in- 
cluding various facets. It is primarily aimed at 
determining the importance of the SRSS to forag- 
ing storks and managing the Kathwood Foraging 
Ponds. The objectives of the work carried out in 
1986 were: (1) to determine the locations of forag- 
ing sites of wood storks from the Birdsvile colony 
and examine year-to-year variation in sites used; (2) 
to characterize in more detail the habitat, vegeta- 
tion, water quality and prey density/biomass at 
these sites; (3) to observe the breeding birds to 
determine the times when food demands at the 
colony are greatest; (4) to examine the movement 
of storks from the rookery to foraging sites and 
relate seasonal trends to the breeding biology; (5) 
to examine the importance of the SRSS to foraging 
wood storks; (6) to examine the movements of 
individual birds to determine the generality of the 
observed patterns. At the Kathwood ponds, water 
quality was monitored to ensure that water condi- 
tions were optimal for the stocked aquatic prey, to 
determine when to make the ponds available to the 
storks, and to monitor the numbers of storks and 
other wading birds at the ponds. (Lantz-PTT) 
W89-10384 


ARCHAEOLOGICAL MONITORING OF THE 
JACKSON AVENUE TO THALIA STREET 
(PHASE 1) FLOODWALL PROJECT IN THE 
CITY OF NEW ORLEANS, ORLEANS PARISH, 
LOUISIANA, 

Goodwin (R. tae, and Associates, Inc., 
New Orleans, L. 

Available from “a National Technical Information 
Service, + VA 22161, as AD-A197 127. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. COELMN/PD. 88/09, June 3, 1988. 
Final Report. 107p, 25 fig, 11 tab, 44 ref, 2 append. 


RESOURCES DATA—Field 7 
Network Design—Group 7A 


Army contract DACW29-86-D-0093. 


Descriptors: *Archaeology, *Water resources de- 
velopment, *Flood control, History, New Orleans, 
Louisiana, Monitoring, Flood protection. 


Archaeological monitoring is ongoing along the 
Jackson Avenue to Thalia Street floodwall align- 
ment, of the Mississippi River, in New Orleans, 
Louisiana. The project area is located on a point 
bar upriver from the Vieux Carre, where continu- 
ous lateral accretion has increased the land area on 
the left descending (east) bank since the original 
settlement of the City of New Orleans. Work 
consists of — of the general contractor’s 
preconstruction tri within the floodwall right- 
eam Two sites were designated along the align- 
ment: 16 OR 117 was found at the foot of St. James 
Street, and 16 OR 116 was located at the foot of 
Robin Street (presently Euterpe Street). These 
sites consisted of late nineteenth century artifact 
deposits and structural remains. The artifacts found 
at 16 OR 116 a to derive from the area’s use 
as a nuisance w! ; this site is considered to be 
eligible for nomination to or inclusion in the Na- 
tional Register of Historic Places. No further work 
is recommended at this time. Site 16 OR 117 
deumtaitanin tas a, hast pn dees mnie 
was located at the foot of St. James Street. The 
few artifacts that were collected at this site appear 
to have been associated with the structure that was 
present. This site is not significant according to the 
National Register criteria and no further work is 
warranted. (Author’s abstract) 
W89-10400 


TECHNIQUES FOR’ ESTIMATION OF 
STORM-RUNOFF LOADS, VOLUMES, AND 
ISTITUENT INCENTRA. 


SELECTED CON CO; - 
TIONS IN URBAN WATERSHEDS IN THE 
UNITED STA 

_—— Survey, Denver, CO. Water Resources 


iv. 
For primary bibliographic entry see Field 4C. 
W89-10439 


EFFECTS OF FLOOD CONTROLS PROPOSED 
IRANDYWINE CREEK, 


pence oe Survey, Malvern, PA. Water Re- 
sources Di 

For seheiany bibliographic entry see Field 4A. 
W89-10456 


7. RESOURCES DATA 
7A. Network Design 


INFLUENCE OF USING a AND PAR- 
TIALLY PENETRATIN MONITORING 
WELLS ON 

MAPPING, AND MODELING, 

Connecticut Univ., Storrs. Dept. of Geology and 


Geophysics. 

G. A. Robbins. 

Ground Water GRWAAR, Vol. 27, No. 2, p 155- 
162, March-April 1989. 7 fig, 1 tab, 15 ref. 


Descriptors: “Network design, *Monitoring, 
*Plumes, *Partially penetrating wells, *Subsurface 
mapping, *Model studies, *Groundwater move- 
ment, *Observation wells, *Path of pollutants, 
*Groundwater pollution, Vertical flow, Water pol- 
lution sources, Well screens, Diffusivity. 
An analytical transport model is presented for 
evaluatin Ingen averaged concentration data 
derived from purged and partially penetrating 
monitoring wells. The model is applicable to con- 
tinuous contaminant emission from a finite source 
with longitudinal advection, and three-dimensional 
dispersion. The model is used to investigate how 
screened length may influence contaminant detec- 
tion, mapping, and modeling. Sensitivity analyses 
suggest that contaminant concentrations deter- 
mined from monitoring wells may underestimate 
oe level of aquifer contamination, depending on 
screened depth, location of the well relative to the 





Field 7—RESOURCES DATA 
Group 7A—Network Design 


contaminant source, the vertical source dimension, 
and degree of vertical plume spreading. The mag- 
nitude of this effect may be comparable to, and in 
excess of, concentration biases related to construc- 
tion materials and sampling procedures. Additional 
screened interval infl may 


A strategy for representative sampling in the anal- 
ysis of river water is presented. Temporal and local 
variations of the concentration of 11 different 
water components (chromium, iron, nickel, sulfate, 
ie. copper, ammonium, magnesium, degree 








timates of contamination extent and migration rate; 
apparent indications of attenuation processes and 
steady-state conditions; over-estimates of vertical 
contaminant spreading; increased time of contami- 
nant detection; and poor transport model predic- 
tion, owing to well-biased concentration distribu- 
tions. (Author’s abstract) 

W89-09335 


‘FIELD ERROR’ RELATED TO MARINE SEDI- 
MENT CONTAMINATION STUDIES, 

National Inst. of Oceanography, Haifa (Israel). 

B. S. Krumgalz, G. Fainshtein, M. Sahler, and L. 
Gorfunkel. 

Marine Pollution Bulletin MPNBAZ, Vol. 20, No. 
2, p 64-69, February 1989. 2 fig, 5 tab, 12 ref. 


Descriptors: *Heavy metals, *Marine sediments, 
*Experimental data, *Field tests, *Variability, 
*Spatial distribution, *Statistical analysis, *Errors, 
Sampling, Trace metals, Statistical models, Data 
interpretation, Pollutants, Carbonates, Organic 
matter, Israel. 


Investigators studying changes of heavy metals in 
marine sediments generally assumed that every 
future sampling at the same station would be very 
close to the initial sampling location. Thus, any 
observed variations can be assumed to be due to 
either seasonal changes or the changes in heavy 
metal input owing to nature or man’s activity. 
However, it is obvious that it is impossible to carry 
out the subsequent samplings at the exact same 
initial point. Therefore, as a minimum, some statis- 
tical criteria should be established before generally 
assuming that a sample obtained at one point 
would be statistically similar to a sample collected, 
say, 10-50 m away in any direction. An assessment 
of the spatial distribution of cadmium, copper, 
iron, lead, zinc, total organic and carbonate con- 
tents at two stations in Haifa Bay (Israel), one 
adjacent to and the other far from a known input 
source of metals, are presented here. Three circu- 
lar loci of sampling points at radii of 10, 20, and 50 
m from the central point were selected, and at each 
radius 4 (90 degrees apart) surface sediments were 
sampled. Inherent errors reflecting the local natu- 
ral distribution of any particular studied parameter 
have been estimated with a ‘field error ‘ introduced 
into the calculation. A model of a sampling station 
based upon a boundary called the ‘statistically lim- 
iting radius’, r sub stn, is proposed. This r sub stn 
would represent the radius where the mapped 
circle would consist of points at which trace metal 
concentrations in surface sediments are statistically 
different from those found inside the circle mapped 
by r sub stn. The principal advantage of this model 
for a station to be sampled for surface sediment 
analyses is that it permits a highly localized study 
of trace metal pollution at an arbitrary number of 
points within the radial boundary of a station, 
while constraining environmental parameters to as 
uniform a level as possible. (Author’s abstract) 
W89-09691 


MULTIVARIATE-STATISTICAL EXAMINA- 
TIONS OF THE SAMPLING STRATEGY IN 
THE ANALYSIS OF RIVER WATER (MULTI- 
VARIAT-STATISTISCHE UNTERSUCHUNGEN 
ZUR PROBENAHMESTRATEGIE IN DER 
FLIESSGEWASSERANALYTIE), 
Friedrich-Schiller-Univ., 
Sektion Chemie. 

S. Geiss, J. Einax, and K. Danzer. 

Fresenius Zeitschrift fuer Analytische Chemie 
ZACFAU, Vol. 333, No. 12, p 97-101, February 
1989. 4 fig, 6 tab, 11 ref. English summary. 


Jena (German D.R.). 


Descriptors: *Sampling, *Data acquisition, *Moni- 
toring, *Network design, *Rivers, *Statistical anal- 
ysis, *Multivariate analysis, *Water sampling, 
Water pollution, Temporal distribution, Suspended 
sediments, Bottom sediments, Heavy metals, Hard- 
ness. 


of d in both sedimentary and suspended 
material) in a selected river are recorded by means 
of suitable samples and the multivariate-statistical 
methods factor analysis and multidimensional vari- 
ance and discriminant analysis in an optimal 
manner. By means of these results and the relation 
of the ascertained fluctuations of concentrations to 
the anthropogenic pollution in the river, it is possi- 
ble to draw practical conclusions with regard to 
— — 's abstract) 
W89-09: 


NEW APPROACHES TO MONITORING 
AQUATIC ECOSYSTEMS. 

A symposium sponsored by the ASTM Committee 
E-47 on Biological Effects and Environmental 
Fate and by the Ecological Society of America, 
Minneapolis, MN, 17-19 June 1985. American So- 
ciety for Testing and Materials, Philadelphia, PA. 
ASTM Special Publication no. 940. 1987. 208p. 
Edited by Terence P. Boyle. 


Descriptors: *Path of pollutants, *Monitoring, 
*Data collections, *Network design, *Ecosystems, 
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poral variation, Coastal waters, Estuaries, Lakes, 
Symposium. 


Recent state-of-the-art research in the field of envi- 
ronmental monitoring is presented in response to 
three areas of concern: (1) the problem of regula- 
tion of the extensive use of chemicals in environ- 
mental management and the increasing awareness 
of the magnitude of fugative chemicals contaminat- 
ing the environment, (2) a general criticism of 
water quality data collection programs by scien- 
tists and managers, (3) the high degree of temporal 
variability in important components of natural eco- 
systems. Studies describe data collected in a varie- 
ty of water bodies: coastal waters, estuaries, lakes, 
and rivers. Several long-term data collection ef- 
forts are included. Biological monitoring was used 
in several projects. Research needs arising from 
this series of papers are (1) development of specific 
sets of procedures to determine minimum data 
requirements, (2) development of new sets of bio- 
logical indicators with sensitivity response to dif- 
ferent aspects of water quality, and (3) develop- 
ment of formal procedures that integrate the con- 
cerns of environmental managers with the exper- 
tise of environmental scientists. (See W89-10087 
thru W89-10099) (Cassar-PTT) 
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MONITORING THE NATION’S WATERS: A 
NEW PERSPECTIVE, 

Environmental Protection Agency, Washington, 
DC. Office of Toxic Substances. 

T. M. Murray. 

IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als Philadelphia, PA. 1987. p 1-11, 4 fig, 3 tab, 6 
ref. 
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Until recently, attempts to monitor the condition 
of the nation’s flowing waters focused on the phys- 
ical and chemical characteristics of those waters 
while their biological communities were largely 
ignored. In addition, data were not collected in a 
statistically designed fashion. The Environmental 
Protection Agency, with the cooperation of the 
U.S. Fish and Wildlife Service, conducted a statis- 
tical survey of the status of the nation’s waters, 
their fish communities, and the limiting factors 
affecting these fish communities. This study, the 
National Fisheries Survey, is one tool with which 
the EPA will continue to monitor national water 
quality. Among the major findings of the survey 
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are that the majority of the nation’s streams (67%) 
are currently suitable as _ fish habitat, water 
quality factors adversely t the fish community 
in 56% of the nation’s waters, and the ability of the 
nation’s waters to sup; _ sport fish did not change 
appreciably during the 5 years which preceded 
1982--overall, 91% of the nation’s waters main- 
tained a constant ability to s —<. sport fish spe 
cies during that period. (See 'W89-10085) p; 
thor’s abstract) 
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STRATEGIES FOR LONG-TERM POLLUTION 
MONITORING OF THE COASTAL OCEANS, 
Marshall (David B.), Portland, OR. 

D. A. Segar, D. J. H. Phillips, and E. Stamman. 
IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. 1987. p 12-27, 23 ref. 
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Monitoring of long-term effects of marine pollu- 
tion on regional marine ecosystems can be most 
useful to managers if based primarily on the use of 
bioindicators to monitor temporal changes in the 
mean background abundance of bioavailable con- 
taminants in the region. Design of unsuccessful 
long-term, regional bioindicator monitoring pro- 
grams requires that specific quantitative objectives 
be defined and expressed as null hypotheses. An 
optimum sampling and analysis plan designed to 
test these hypotheses must select the age, size 
range, and number of individuals per sample, the 
number of samples per site, the number of replicate 
analyses per sample, and other factors based on the 
known sources of variance in the environment, 
sampled population and analysis procedure. Sam- 
pling sites must be systematically selected to be 
affected as little as possible by contaminant inputs 
which vary temporally on short time scales. Many 
suitable sites will require the transplantation of 
bioindicators, and the optimum program will prob- 
ably require the exclusive use of transplanted pop- 
ulations. (See also W89-10086) (Author’s abstract) 
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INNOVATIVE DESIGNS FOR WATER QUAL- 
ITY MONITORING: ARE WE ASKING THE 
QUESTIONS BEFORE THE DATA ARE COL- 


LECTED, 

Minnesota Univ., St. Paul. Dept. of Forest Re- 
sources. 

J. A. Perry, D. J. Schaeffer, and E. E. Herricks. 
IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. 1987. p 28-39, 1 fig, 23 ref, 
append. 
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A systematic process called the Environmental 
Audit was used as a tool for guiding management 
decision making and for design of monitoring pro- 
grams. This produced data which leads directly to 
real environmental information (in contrast to pure 
data). As an example, the Audit was applied to a 
study of the water quality impacts of smokes and 
obscurants on Army training land in connection 
with opposition from an environmental watchdog 
group. It involved characterizing the biota in each 
of two ponds, determining the bulk water chemis- 
try for each pond, determining if the ponds have 
similar water chemistries each time samples are 
collected, determining whether biotic composition 
is affected by chemical exposure, determining 
whether the presence or absence of specified spe- 
cies are related to the gross measures of chemical 
composition identified earlier, and determining 
whether chemical exposure is affecting biotic com- 
position. Advantages of the Audit include aware- 
ness of questions to be addressed and of limitations 
on answers before data are collected. Resources 





are allocated based on a risk definition viewed in 
social or political terms. (See also W89-10086) 


( -PTT) 
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MONITORING, RESEARCH, AND MANAGE- 
MENT: INTEGRATION FOR DECISIONMAK- 
ING IN COASTAL MARINE ENVIRONMENTS, 
National Oceanic and Atmospheric Administra- 
tion, Rockville, MD. Ocean Assessments Div. 

J. S. O’Connor, and D. A. Fleming. 

IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. 1987. p 70-90, 5 fig, 61 ref. 
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A rationale is presented for making research and 
monitoring interdependent to maximize the contri- 
butions of both activities to environmental manage- 
ment. Emphasis is placed upon better choices of 
temporal and spatial scales of marine assessments, 
thereby improving managerial guidance from mon- 
itoring and research. While appropriate scales are 
functions of particular environmental issues, the 
most useful scales appear to be long-term (includ- 
ing truly historical) and regional. The likelihood in 
the near-term of only limited incremental advances 
in understanding ecosystem processes, with mar- 
ginal improvements in predictability, leads to an 
argument for more emphasis upon the use of mana- 
gerially helpful, necessarily simple models. One 
such model is presented to characterize the geo- 
graphical prevalence of fin erosion in winter floun- 
der (Pseudopleuronectes americanus), relative to 
the sources of plausable causes, from Canada to 
Delaware Bay. Changing emphasis from laborato- 
ry bioassays to field population-level effects is an 
important and essential step toward integrating 
ecosystem-level knowledge into the managerial 
and regulatory milieu. It is now possible to quanti- 
fy the geographic and temporal associations among 
man’s waste sources and some of their biological 
effects. Further elaboration of source-fate-effects 
understanding with the help of simple models (for 
example, indices) is often more useful to managers 
than is detailed, piecemeal quantification of seem- 
ingly intractable ecosystem dynamics. (See also 
W89-10086) (Author’s abstract) 
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MULTIDECADE TREND-MONITORING PRO- 
GRAM FOR CHESAPEAKE BAY, A TEMPER- 
ATE EAST COAST ESTUARY, 

Environmental Protection Agency, Annapolis, 
MD. Chesapeake Bay Program. 

K. Mountford, and G. B. Mackiernan. 

IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. p 91-106, 9 fig, 2 tab, 19 ref. 
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In 1984 a 167-station network reporting to a 
common data bank was established for monitoring 
water quality in the Chesapeake Bay. This was 
prompted by increasing periods of deep water 
anoxia, poor spawning success by the anadromous 
fish species, and declines in submerged aquatic 
vegetation. The program was designed to operate 
for 15 to 20 years and to define trends in bay water 
and sediment quality. Twenty water and sediment 
quality parameters are monitored 20 times each 
year in the main stem and principal tidal tributar- 
ies. Collections link with studies of sediment or- 
ganics, toxics, benthos, phytoplankton, zooplank- 
ton, and commercially harvested species. Data for 
1984 reveal that large riverine inflows produced 
intense water column stratification and unusually 
widespread anoxia in the main stem of the bay. 


However, mixing events and wind forcing tempo- 
rarily reduced severity and promoted reaeration. 
Also noted were pulses of onions input into the 
estuary, nutrient regeneration in subpycnoclinal 
water, phytoplankton response to nutrients, and 
—_ nutrient limitation. See also W89-10086) 
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COASTAL MONITORING: EVALUATION OF 

MONITORING METHODS IN NARRAGAN- 

SETT BAY, LONG ISLAND SOUND AND NEW 

YORK BIGHT, AND A GENERAL MONITOR- 

ING STRATEGY, 

Environmental Protection Agency, Narragansett, 

RI. Environmental Research Lab. 
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systems. American ‘esting and Materi- 
als, Philadelphia, PA. 1987. OT Oriae 4 fig, 2 tab, 
47 ref. Contract 68-03-3236. 
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Biological, chemical, and physical monitoring 
methods were evaluated and a research strategy 
for coastal monitoring presented. Methods were 
tested in Narragansett Bay, which has an environ- 
mental gradient of known contaminant concentra- 
tions and composition. Methods which worked 
well at that site were then tested in Long Island 
Sound and New York Bight. The monitoring strat- 
egy emphasized an initial biological examination of 
the effects of contaminants on marine organisms 
rather than c’ analysis. Biological monitor- 
ing methods involved cellular techniques (adeny- 
late energy charge, sister chromatid exchange, me- 
tallothionein induction, blood chemistry), tissue ex- 
amination (histopathology, gill respirometry, mi- 
crobiological studies), measurement of growth and 
survival in individuals, tion dynamics, and 
community structure sampling. Chemical methods 
involved analysis of tissue rales for bioaccumu- 
lation and of sediment and water columns. Physical 
monitoring used bathymetry and REMOTS inter- 
face camera, side scan sonar, and suspended partic 

= — (See also W89-10086) (Cassan PTT PTT) 


MUSSEL WATCH: MEASUREMENTS OF 
CHEMICAL POLLUTANTS IN BIVALVES AS 
ONE INDICATOR OF COASTAL ENVIRON- 
MENTAL QUALITY, 

Woods Hole Oceanographic Institution, MA. 
Coastal Research Center. 

For primary bibliographic entry see Field 5A. 
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Smithsonian Environmental Research Center, 

Edgewater, MD. 

A. H. Hines, P. J. Haddon, J. J. Miklas, L. A. 

Weichert, and A. M. Haddon. 

IN: New Approaches to Monitori Aquatic Eco- 

systems. American Society for Testing and Materi- 

ry _ PA. 1987. p 140-164, 11 fig, 4 tab, 
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Water quality parameters, invertebrates, and fish 
were studied in the Rhode River , a subes- 
tuary of the Chesapeake Bay, in 1979-1985 as the 
beginning of a long-term data collection program. 


RESOURCES DATA—Field 7 
Network Design—Group 7A 


The study period included Tropical Storm David 
and a drought, during which salinity deviated 
markedly from the long-term average. The 
drought caused salinity deviation of the same mag- 
ee ee Se ee nee ae 
ANOVA and ANCOVA models accounted for 12 
Oe, Se ee re eae, 
depending on the species. All but a 
showed significant differences in population abun- 
tana ee ee = for 19 in- 
invi species, six years for 18 species 
of nearshore fish, and five years for five species of 
epibenthic fish and crabs. Most species showed 
severalfold differences in abundance among years. 
About half of the infaunal species, sev 
fish, and four epibenthic species showed 
significant responses to elevated salinities. Howev- 
Tee ee a ee 
ee ee ee ae ee 
ition dynamics were (1) signifi- 
cant spatial variation and the si it interaction 
of time and spatial variation, (2) the importance of 
water quality other than salinity and of 
metcorologcal facto factors, (3) the overriding of salini- 
y predation and other factors during some 
Period the smal patil sale ofthe ty. () 
the lack of effects on the euryhaline species be 
cause of study area being at the low end of the 
mesohaline zone, and (6) eee Nae ph wn 
term variation because of high salinities 
throughout the study period. (See aloo W85-10086) 
(Cassar-PTT) 
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MONITORING AND QUALITY ASSURANCE 
PROCEDURES FOR THE STUDY OF REMOTE 
WATERSHED ECOSYSTEMS, 

Michi Technological Univ., Houghton. Dept. 
of Biological Sciences. 

R. Stottlemyer. 

IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
ye ee PA. 1987. p 189-198, 1 fig, 3 tab, 
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Sampling. 


A series of sampling and data quality objectives 
and procedures were developed to permit estima- 
tion of accuracy of field methods and sample integ- 
rity and to determine analytical bias and precision 
in the laboratory. These methods are necessary 
because the remote sites may not be experimentally 
manipulated and study repetition is not normally 
possible. The system uses a series of internal and 
external audits and relies on existing protocols 
developed by national monitoring and research 
organizations. Examples are given from studies in 


Alaska. 
methods was emphasized, especially in the north- 
ern regions. For example, warming field samples to 


a uniform temperature before ysis significantly 
improved its. Diurnal variations in some water 
quality i anaaiane were also important in timing of 
sampling. Split sampling did not prove to be useful. 
Use of bulk collectors for snowfall in remote sites 
appeared to be suitable, according to analysis of 
ion concentrations. Storage of filtered stream sam- 
ples under refrigeration showed little change in 
cation concentration in 6 weeks. However, nitrate 
decreased and sulfate increased. Nonrefrigerated 
samples lost potassium and nitrate. Filtering of 
samples added significant amounts of certain ions 
to the sample, showing the importance of prerins- 
ing filters with deionized water. (See also W89- 
10086) (Cassar-PTT) 
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GROUND-WATER CONTAMINATION: FIELD 
METHODS. 


A symposium sponsored by ASTM Committees D- 
19 on Water and D-18 on Soil and Rock, Cocoa 
Beach, FL, 2-7 Feb. 1986. American Society for 
Testing and Materials, Philadelphia, PA. ASTM 
Special Publication no. 963. 1988. 49ip. Edited by 
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Because of the increasing interest in prevention of 
groundwater contamination and the need for na- 
tionally recognized methods for investigation of 
contamination, a Symposium on Field Methods for 
Groundwater Contamination Studies and their 
Standardization was held 2-7 February, 1986, in 
Cocoa Beach, Florida, sponsored and organized by 
the American Society for Testing and Materials 
Committees D-19 on Water and D-18 on Soil and 
Rock. Thirty-seven of the papers presented at 
theosium were published, and concern methods 
related to quality assurance; geophysical explora- 
tion; well-drilling; construction, monitoring, and 
development of monitoring wells; groundwater 
sampling and sampling in unsaturated soils; soil 
permeability; nonpoint source investigations; and a 
variety of actual case histories. This Special Tech- 
nical Publication has been divided into the follow- 
ing chapters: (1) Quality Assurance, (2) Geophysi- 
cal Methods, (3) Well Drilling and Completion, (4) 
Water Sampling (Saturated and Unsaturated 
Zones), (5) Laboratory and Field Analyses, and (6) 
Case Studies. Overall, the papers emphasize that 
regulations related to the prevention of ground- 
water contamination were formulated before meth- 
ods fully adequate for meeting regulation require- 
ments had been developed to the point where they 
could be easily converted into consensus standards. 
This volume could be helpful in pointing the way 
for the fine-tuning needed to modify some existing 
methods for investigations of groundwater con- 
tamination or in pointing to research needed for 
new methods and materials for investigations of 
groundwater supply. (See W89-10154 thru W89- 
10190) (Fish-PTT) 
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DEVELOPMENT OF EFFECTIVE GROUND- 
WATER SAMPLING PROTOCOLS, 

Illinois State Water Survey Div., Champaign. 
Ground-Water Section. 

For primary bibliographic entry see Field 7B. 
W89-10154 


INTEGRATING GEOPHYSICAL AND HYDRO- 
GEOLOGICAL DATA: AN EFFICIENT AP- 
PROACH TO REMEDIAL INVESTIGATIONS 
OF CONTAMINATED GROUNDWATER, 
Toledo Univ., OH. Dept. of Geology. 

For primary bibliographic entry see Field 7C. 
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IN SITU, TIME-SERIES MEASUREMENTS 
FOR LONG-TERM GROUND-WATER MONI- 
TORING, 

Technos, Inc., Miami, FL. 

For primary bibliographic entry see Field 7B. 
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COMBINING SURFACE peptone AND 
FOR ESTIMATIN' 


GEOSTATISTICS THE 
DEGREE AND EXTENT OF GROUND-WATER 
POLLUTION, 

Nebraska Univ.-Lincoln. Dept. of Civil Engineer- 
ing. 

For ror bibliographic entry see Field 7B. 
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GROUND-WATER MONITORING’ FIELD 
PRACTICE--AN OVERVIEW, 

Central Mine Equipment Co., St. Louis, MO. 

C. O. Riggs, and A. W. Hatheway. 

IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 121-136, 8 fig, 41 ref. 
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The greatest difficulties in providing groundwater 
monitoring installations have not generally resulted 
from a need to develop new technologies but from 
the need to define and implement the administra- 
tive and communicative procedures that are re- 
quired for legal and fiscal control. Many of the 
required field procedures that must be understood 
by permit writers and their inspectors have never 
been researched and documented but exist as 
evolved in day-to-day geotechnical practice and 
water well contracting. The field solution usually 
requires the selection of the appropriate available 
installation procedure. Selection of the well casing, 
intake screen, and sampling device according to 
material constituents is currently the most ‘unset- 
tled’ aspect of groundwater monitoring practice. It 
is emphasized that the field installation of a moni- 
toring well system must relate to the site geology 
and hydrology, and that each groundwater moni- 
toring device must be installed using the most 
appropriate drilling tools and techniques, and well 
materials, according to the sus contaminants 
and the required accuracy of analysis. (See also 
W89-10153) (Author’s abstract) 
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DESIGN CONSIDERATIONS AND THE QUAL- 
ITY OF DATA FROM MULTIPLE-LEVEL 
GROUNDWATER MONITORING WELLS, 
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Several basic aspects of design are considered. 
These include the spatial distribution and length of 
monitoring zones and the percentage of the drill 
hole containing seals. Emphasis is placed upon 
multiple-level monitoring wells because, for most 
sites, they ap to be necessary to satisfy the 
requirements for establishing the three-dimensional 
distribution of natural piezometric and chemical 
data, as well as the influence of superimposed local 
variations. To facilitate the discussion of multiple- 
level monitoring wells, a proposed classification is 
presented. Attention is given to mixing of fluids in 
the well bore annulus. Errors introduced by such 
mixing are shown to be related to the length of the 
monitoring zone with respect to the geometry and 
uniformity of the groundwater plumes. Analyses of 
samples affected by fluids mixing prior to and 
during sampling are shown to lead to significant 
errors in determining in situ water quality. It is 
concluded that water samples and fluid pressures 
from short monitoring zones will generally be of a 
higher quality (that is, more representative of in 
situ conditions) than data from longer monitoring 
zones. (See also W89-10153) (Author’s abstract) 
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GROUND-WATER MONITORING  TECH- 
NIQUES FOR NON-POINT-SOURCE POLLU- 
TION STUDIES, 

South Dakota Dept. of Water and Natural Re- 
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The results of a groundwater monitoring project 
rely on samples collected from monitoring wells. 
The wells must be properly installed, constructed, 
and placed in accordance with project objectives 
and goals. Groundwater sampling must be con- 
ducted such that a representative sample is consist- 
ently obtained. Groundwater monitoring system 
design considerations include project goals and 
objectives, geology, hydrologic characteristics, 
chemical parameters to be monitored, and analysis 
and evaluation plans. To achieve a high-quality 
monitoring __— with the yee of meeting 
project g and objectives, the integration of a 
number of disciplines is necessary. Hydrogeolo- 
gists, geologists, chemists, statisticians, engin 
and trained and experienced technical field 

nel all provide valuable input. A Comprehensive 
Monitoring and Evaluation project designed to 
detect changes in nitrogen and pesticide concentra- 
tions from agricultural activities is underway in 
eastern South Dakota. The geology and sampling 
situations encountered vary considerably through- 
out the project area. Experience gained through 
this project and techniques and methodologies ap- 
plicable to groundwater monitoring are presented. 
(See also W89-10153) (Author’s abstract) 
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TIONALE FOR GROUND-WATER SAMPLING, 
Agricultural Research Service, University Park, 
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Representative measurements of groundwater re- 
quire a sampling protocol based on the physical 
and hydraulic properties of the geologic materials. 
Measurements must be made within the context of 
the site and areal groundwater flow systems. A 
multizone geologic system in east-central Pennsyl- 
vania is used as an example of instrumentation by 
geologic and hydrologic criteria. Geology is that 
of a weathered, fractured, sedimentary rock mantle 
overlying deeper, less fractured, sedimentary rock 
strata. The domain of, and controls on, groundwat- 
er flow within the shallow (<15 meters) and deep 
(15 to 100 meters) fracture systems are examined. 
A systematic approach, using commonly available 
information, identifies the areal extent, depth, hy- 
draulic conductivity distribution, and paths o! 
groundwater flow in the two systems. This ap- 
proach was tested within a 7.4-square-kilometer 
watershed and at stream-valley cross sections. The 
findings indicate that groundwater quality distribu- 
tion is accurately portrayed in both settings if the 
sampling scheme is based on geologic and flow 
system controls. Groundwater sampling wells must 
be located, and their data interpreted, by grouping 
according to geology and the groundwater 
system elements of recharge, lateral flow, and dis- 
charge zones. (See also W89-10153) (Author’s ab- 
stract) 
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Battelle Columbus Div., OH. 
For primary bibliographic entry see Field 5A. 
W89-10250 





IMPORTANCE OF CLOSE-INTERVAL VERTI- 
CAL SAMPLING IN DELINEATING CHEMI- 
CAL AND MICROBIOLOGICAL GRADIENTS 
IN GROUND-WATER STUDIES, 

Geological Survey, Denver, co." 

R. L. Smith, R. W. Harvey, J. H. Duff, and D. R. 
LeBlanc. 

IN: U.S. Geological Survey te on Toxic 
Waste--Ground-Water Contamination: Proceed- 
ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and Open File Report Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p B-33-B-35, 5 fig, 1 ref. 


Descriptors: *Bacteria, *Data acquisition, *Cape 
Cod, *Microbiological studies, *Sampling, *Massa- 
chusetts, *Wastewater pollution, *Path of pollut- 
ants, *Groundwater pollution, Biomass, Aquifer 
properties, Glacial aquifers. 


Vertical gradients affect the geochemical nature of 
an aquifer and therefore the microbial processes in 
the aquifer. A study was conducted to determine 
detailed vertical gradients of chemical and micro- 
biological properties within the contaminant plume 
at the Otis Air Force Base toxic waste study site 
(Cape Cod, Massachusetts). The steepness of the 
gradients within the contaminant plume dictates 
the sampling intervals necessary for future work at 
this site, particularly for microbiological studies. 
Detailed vertical sampling was done with a multi- 
level sampling device with 15 ports 0.6 m 
apart along an 8.5-cm-long section of 3.2-cm diam- 
eter polyvinylchloride pipe. The depths sampled 
crossed the boundary between water contaminated 
with water originating in sewage di ponds 
and uncontaminated water. Depth profiles of spe- 
cific conductance and chloride exhibited steep ver- 
tical gradients. Bacterial abundance i to as 
much as 27-fold over background levels at one 
point in the profile, with the same part of the 
profile (around 10 m) where specific conductance 
and nitrate values were highest. The bacterial 
ulation changed from small, relatively uniform 
cells to much larger, morphologically diverse or- 
ganisms. Total cell biomass increased from 1.5 
microgram C/L at 6.1 m to 96 microgram C/L at 
14 m. Growth rates also increased over this depth 
interval, but not uniformly. The results of this 
study demonstrate that relatively steep gradients of 
chemical and microbiological properties occur in 
contaminated groundwater. The detection of these 
gradients requires close-interval sampling. (See 
also W89-10313) (Rochester-PTT) 

W89-10326 


INFLUENCE OF GEOCHEMICAL HETERO- 
GENEITY IN A SAND AND GRAVEL AQUI- 
FER ON THE TRANSPORT OF NONIONIC 
ORGANIC SOLUTES: METHODS OF SEDI- 
MENT CHARACTERIZATION, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field SB. 
W89-10329 


REVIEW OF A FRAMEWORK FOR IMPROV- 
ING SURFACE WATER MONITORING SUP- 
PORT FOR DECISION-MAKING. 

Environmental Protection Agency, Washington, 
DC. Science Advisory Board. 

For primary bibliographic entry see Field 5G. 
W89-10388 


MARYLAND LONG-TERM STREAM CHEMIS- 
TRY MONITORING PROGRAM. VOLUME I: 
PROGRAM DESIGN, 

International Science and Technology, 
Reston, VA. 

For primary bibliographic entry see Field 5G. 
W89-10391 


Inc., 


MARYLAND LONG-TERM STREAM CHEMIS- 
TRY MONITORING PROGRAM. VOLUME II: 
QUALITY ASSURANCE PLAN, 
International Science and Technology, 
Reston, VA. 

For primary bibliographic entry see Field 5G. 
W89-10392 


Inc., 


STATISTICAL METHODS FOR ENVIRON- 
MENTAL POLLUTION MONITORING, 
Corvallis Environmental Research Lab., OR. 

R. O. Gilbert 

Van Nostrand Reinhold Co., New York. 1987. 320 
Pp. 


Descriptors: *Water quality, *Network design, 
*Statistical methods, *Monitoring, *Data in’ 
tation, *Statistical analysis, Water sampling, Pollut- 
ant identification. 


A broad range of statistical design and analysis 
methods that are particularly well suited to pollu- 
tion data, are discussed, and key statistical tech- 
niques are described in easy-to-comprehend terms. 
Practical examples, exercise, and case studies are 
used as illustrations. The book begins by discussing 
a space-time framework for sampling pollutants, 
and then shows how to use statistical sample 
survey methods to estimate average and total 
amounts of pollutants in the environment, and how 
to determine the number of field samples and meas- 
urements to collect for this purpose. Then a broad 
range of statistical analysis methods are described 
and illustrated, including: determining the number 
of samples needed to find hot spots; analyzing 
pollution data that are lognormally ee me 
testing for trends over time or space; estimating the 
magnitude of trends; and comparing pollution data 
from two or more populations. New areas in this 
book include statistical | techniques for data that are 
correlated, reported as less than the measurement 
detection limit, or obtained from field-composited 
samples. Nonparametric statistical analysis meth- 
ods are emphasized since parametric procedures 
are often not appropriate for pollution data. This 
book also provides an illustrated —— 
computer code for nonparametric trend detection 
and estimation analyses as well as nineteen statisti- 
cal tables to permit easy application of the dis- 
cussed statistical techniques. (Lantz-PTT) 
W89-10403 


RESULTS OF QUALIFICATION TESTS ON 
= LEVEL SENSING INSTRUMENTS, 
Geological Survey, Bay Saint Louis, MS. Water 
Resources Div. 

For primary bibliographic entry see Field 7B. 
W89-10414 


HYDROLOGICAL SAMPLING: A CHARAC- 
TERIZATION IN TERMS OF RAINFALL AND 
BASIN PROPERTIES, 

Massachusetts Inst. of Tech., Cambridge. Ralph M. 
Parsons Lab. for Water Resources and Hydrodyn- 


amics. 
For primary bibliographic entry see Field 2B. 
W89-10419 


EVALUATION OF AGRICULTURAL BEST- 
MANAGEMENT PRACTICES IN THE CONES- 
TOGA RIVER HEADWATERS, PENNSYLVA- 


NIA, 

Sa ‘watien Harrisburg, PA. Water Re- 
sources 

For et bibliographic entry see Field SB. 
W89-10454 


7B. Data Acquisition 


SULFUR AND NUTRIENT 

a AND SEDIMENT 
A’ 

Technische Univ. Berlin (Germany, F.R.). Inst. 

fuer Oekologie. 

W. Ripl, and J. Michel. 

International Journal of Environmental Analyti 

Chemistry IJEAA3, Vol. 34, No. 2, p 109-117, 

1988. 3 fig, 13 ref. 


ANALYSIS IN 
INTERSTITIAL 


Descriptors: *Water analysis, *Chemical analysis, 

*Pollutant identification, *Sediments, *Lake = 
ments, *Sulfur, *Nutrients, *Interstitial water, 
Flow injection analysis, Lakes, Phosphorus com- 
pounds, Nitrogen compounds, Digestion, Dialysis. 


RESOURCES DATA—Field 7 
Data Acquisition—Group 7B 


A suite of analytical methods for pretreatment and 
digestion of lake sediment samples, interstitial 
water sampling and flow injection analysis (FIA) 
Sees Rar eens Seeneee vale 
is described. SE eee 
which permits quick and uncomplicated sulfur 

termination in connection with the analysis = 
phosphorous and en compounds. The intro- 
duction of FIA, together with the development of 
special equipment for the —— ot interstitial 
solutions and for the rapid digestion of sediment 
samples, improved the state of the art. FIA allows 


determination in interstitial water. The methods 
are well suited to the requirements of laboratories 
with high workload where routine analysis of lake 
sediments and interstitial waters are necessary. 
(Miller-PTT) 

W89-09273 


SEMI-AUTOMATED COLORIMETRIC 
METHOD FOR THE DETERMINATION OF 
MONOMERIC ALUMINUM SPECIES IN NAT- 
var WATERS BY FLOW INJECTION ANAL- 
Lockheed Engineering and Sciences Co., Inc., Las 
Vegas, NV. 

For primary bibliographic entry see Field 5A. 
W89-09274 


DETERMINATION OF 2-PHENYLPHENOL 
AND 4CHLORO-3-METHYLPHENOL _ IN 
WATER AND SEDIMENTS BY LIQUID CHRO- 
MATOGRAPHY USING ELECTROCHEMI 
DETECTION, 

La Trobe Univ., Bundoora (Australia). Analytical 
Chemistry Labs. 


For primary bibliographic entry see Field 5A. 
W89-09275 


—s np tape ge OF LINEAR 


ALKYL- 

INATE (LAS) IN poe pe 
ENVIRONMENT: SEASONAL CHANGES 
LAS CONCENTRATION IN POLLUTED TAKE 
WATER AND SEDIMENT, 
National Inst. for Environmental Studies, Tsukuba 
(Japan). Water and Soil Environment Div. 
For primary bibliographic entry see Field 5A. 
W89-09276 


COMPLEXING ABILITIES OF HYDROUS 
MANGANESE OXIDE SURFACES AND THEIR 
ROLE IN THE SPECIATION OF HEAVY 
Geneva Univ. b verry ena os of Inorganic, 
Analytical and pplied 

For primary thieraphio entry see Field 5B. 
W89-09277 


MICROANALYTICAL STUDY OF THE GILLS 
OF ALUMINUM-EXPOSED RAINBOW TROUT 
(SALMO GAIRDNERD, 

Antwerp Univ., Wilrijk (Belgium). Dept. of Chem- 


istry. 
For primary bibliographic entry see Field 5B. 
W89-09278 


COMPARISON OF METHODS TO DETER- 
MINE OXYGEN DEMAND FOR BIOREME- 
DIATION OF A FUEL CONTAMINATED AQ- 
UIFER, 


Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

For primary bibliographic entry see Field 5A. 
W89-09279 





Field 7—RESOURCES DATA 
Group 7B—Data Acquisition 


PHYSICAL RETRIEVAL OF RAINFALL 
RATES OVER THE OCEAN BY MULTISPEC- 
TRAL MICROWAVE RADIOMETRY: APPLI- 
CATION TO TROPICAL CYCLONES, 

Wisconsin Univ.-Madison. Space Science and En- 
gineering Center. 

W. S. Olson. 

Journal of Geophysical Research (D) Atmospheres 
JGRDE3, Vol. 94, No. 2, p 2267-2280, February 
20, 1989. 6 fig, 2 tab, 36 ref. NOAA grant MO- 
AO1-78-00-4320 and NRL contract NOOO14-86- 
K-2001. 


Descriptors: *Rainfall rate, *Precipitation, *Micro- 
waves, *Radiation, *Marine climates, *Radio- 
metry, *Remote sensing, ‘*Spectral analysis, 
*Model studies, *Tropical regions, *Cyclones, Sea- 
water. 


A computationally efficient numerical model has 
been developed to study the transfer of microwave 
radiation through a horizontally finite cloud of 
hydrometeors. Although the drop-scattering ef- 
fects are only approximated in this model, it yields 
radiances which agree well with more rigorous 
model computations. Model parameters character- 
istic of tropical cyclone rain cells over the ocean 
are specified, and the resulting microwave intensi- 
ties emerging from the cloud tops at the Scanning 
Multichannel Microwave Radiometer (SMMR) 
frequencies (6.6-37 GHz) are calculated. SMMR 
antenna spatial response functions are estimated, 
based upon sensor specifications. The finite cloud 
model and antenna response functions serve as the 
basis for a rainfall rate and rain area, are perturbed 
until the mean square error between model output 
brightness temperatures and SMMR-measured 
temperatures is minimized. Synthetic retrieval tests 
indicate a significant reduction in retrieval error 
(50%) when information from the lower frequency 
SMMR channels is added to data from the highest 
resolution 37 GHz channels. Upon application of 
this retrieval method to SMMR imagery of three 
hurricanes, a mean retrieval error of 57% is 
achieved with respect to rainfall rates derived from 
digitized Weather Surveillance Radar, model 57 
(WSR-57) data. (Author’s abstract) 

W89-09299 


APPLICATION OF THE DISCRETE FRAC- 
TURE NETWORK CONCEPT WITH FIELD 
DATA: POSSIBILITIES OF MODEL CALIBRA- 
TION AND VALIDATION, 

Royal Inst. of Tech., Stockholm (Sweden). Dept. 
of Hydraulics Engineering. 

For primary bibliographic entry see Field 2F. 
W89-09325 


CALCULATION OF CONSTANT-RATE DRAW- 
DOWNS FROM STEPPED-RATE PUMPING 


TESTS, 

Saskatchewan Research Council, Saskatoon. 

G. van der Kamp. 

Ground Water GRWAAR, Vol. 27, No. 2, p 175- 
183, March-April 1989. 3 fig, 2 tab, 14 ref. 


Descriptors: *Aquifer testing, *Pumping tests, 
*Pumping, *Geohydrology, *Drawdown, Mathe- 
matical studies, Water table, Model studies, 
Groundwater level. 


Drawdown and recovery data obtained for 
stepped-rate pumping tests can be used to calculate 
the drawdowns that would occur if the test were 
carried out at a constant rate without stopping. 
The recovery phase of constant-rate pumping tests 
can be analyzed by the same method because ces- 
sation of pumping can be treated as a step change 
of pumping rate. The calculation assumes only that 
pumping during each step is at a constant rate, and 
that the principle of superposition is applicable, 
i.e., that the groundwater system is linear and time- 
invariant. It does not depend on the availability of 
theoretical expressions for the drawdown due to 
pumping. The calculation can be carried out for as 
long as water-level measurements are continued; 
however, possible errors in the values of calculated 
drawdown increase with increasing time, thus lim- 
iting the practical length of time for which the 
calculated values are reliable. The constant-rate 
drawdown curves characterize the response of the 


linear time-invariant groundwater system to pump- 
ing. They can be used for the determination of 
formation parameters if an appropriate theoretical 
model is available. They can also be used directly 
to predict drawdowns, and the scope of this appli- 
cation can be broadened by use of the reciprocity 
principle. In either case, the use of recovery data 
can significantly extend the effective duration of 
Cas tests. (Author’s abstract) 


EXTRACTION AND CHARACTERIZATION OF 
EXTRACELLULAR POLYMERS IN DIGESTED 
SEWAGE SLUDGE, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

For primary bibliographic entry see Field SD. 
W89-09391 


RUTHENIUM RED ADSORPTION METHOD 
FOR MEASUREMENT OF EXTRACELLULAR 
POLYSACCHARIDES IN SLUDGE FLOCS, 
Colorado Univ. at Boulder. Dept. of Civil, Envi- 
ronmental, and Architectural Engineering. 

| FX Figueroa, and J. A. Silverstein. 
Biotechnology and Bioengineering BIBIAU, Vol. 
33, No. 8, p 941-947, 1989. 4 fig, 2 tab, 24 ref. NSF 
grant CEE8307281. 


Descriptors: *Sewage bacteria, *Sludge analysis, 
*Wastewater analysis, *Activated sludge, *Ad- 
sorption, *Dyes, *Wastewater treatment, *Floccu- 
lation, *Polymers, Polysaccharides, Ruthenium 
Red dye adsorption, Bacteria. 


A nondestructive method of measuring extracellu- 
lar polysaccharides (ECP) in activated sludge flocs 
using Ruthenium Red dye adsorption was devel- 
oped at the Environmental Engineering Laborato- 
ry at the University of Colorado at Boulder. The 
effects of pH, buffer solution, dye concentration, 
sludge mass, temperature and incubation time on 
dye adsorption were determined. Ruthenium Red 
dye adsorption to bacterial flocs was found to fit a 
Brunauer-Emmett-Teller isotherm model. Of the 
environmental conditions in the system, pH had 
the strongest effect on dye adsorption to bacterial 
flocs. The amount of ECP measured by Ruthenium 
Red adsorption was compared with ECP measured 
by two chemical extraction methods. Of all the 
methods considered, Ruthenium Red dye adsorp- 
tion measured the highest amount of ECP with the 
lowest amount of bacterial cell disruption. Thus, 
Ruthenium Red dye adsorption was more effective 
than extraction procedures for measurements of 
ECP in activated sludge flocs. (Author’s abstract) 
W89-09392 


TWO-COLUMN ION-EXCHANGE METHOD 
FOR THE DETERMINATION OF COPPER- 
COMPLEXING CAPACITY AND CONDITION- 
AL STABILITY CONSTANTS OF COPPER 
COMPLEXES FOR LIGANDS IN NATURAL 
WATERS, 

Oregon State Univ., Corvallis. Dept. of Chemistry. 
Y. Liu, and J. D. Ingle. 

Talanta TLNTA2, Vol. 36, No. 1/2, p 185-192, 
1989. 9 fig, 1 tab, 19 ref. 


Descriptors: *Fate of pollutants, *Ion exchange, 
*Copper, *Metal complexes, *Path of pollutants, 
*Water analysis, *Chemical analysis, *Natural 
waters, Stability analysis, Model studies, Heavy 
metals, Trace metals. 


An automated two-column ion-exchange system 
provides a new rapid method for determining the 
trace metal complexing capacity of ligands in natu- 
ral waters. The method was applied to the determi- 
nation of the Cu(II)-complexing capacities and the 
conditional stability constants of the complexes 
formed for 4 microM NTA, 4 mg/L humic acid, 
and a river water sample. Compared to other ion- 
exchange methods, the two-column method is 
simple and rapid, owing to the automation of the 
measurement process. One distinct characteristic of 
the method is that the complexed metal species are 
preconcentrated and measured directly. In most 
methods, the free metal fraction is measured and 
used to calculate the complexed fraction. The abili- 


216 


ty to measure the complexed fraction directly 
allows a rapid (10 minute), one-point determination 
of complexing capacity. The measurement scheme 
can also be used to estimate conditional stability 
constants in a certain range for ligands in natural 
water. To determine the stability constants more 
accurately, it would be n to develo 
model that accounts for the concentration profiles 
of all species along the Chelex column. At 
present,the model used gives order-of-magnitude 
estimates of the stability constants, in a certain 
range, if the dissociation of the complex is relative- 
ly fast in comparison with the rate of passage 
through the column. If the corrected titration 
curve exhibits no curvature, the stability constants 
cannot be estimated. For the three complexing 
media tested, the significant curvature of the cor- 
rected titration curves shows that significant disso- 
ciation of Cu(II) complexes occurs in the column. 
(Miller-PTT) 

'W89-09395 


USE OF SEEPAGE METERS IN A GROUND- 
WATER-LAKE INTERACTION STUDY IN A 
FRACTURED ROCK BASIN--A CASE STUDY, 
Bechtel Civil, Inc., San Francisco, CA. 

M. P. Attanayake, and D. H. Waller. 

Canadian Journal of Civil Engineering CJCEB8, 
Vol. - _ 6, p 984-989, December 1988. 5 fig, 1 
tab, 16 ref. 


Descriptors: *Seepage meters, *Data acquisition, 
*Surface-groundwater relations, *Groundwater 
movement, *Lakes, *Seepage, Meters, Sediment, 
Rock basins, Tracers. 


Applications of seepage meters in lakes with slight 
bottom sediments in fractured rock basins have not 
been reported. A study of the hydrogeology of 
Long Lake, at Halifax (Nova Scotia), used seepage 
meters in this situation. Fifteen meters were in- 
stalled in the 1.7 sq km lake--seven in a line extend- 
ing from the shore and the remaining eight on the 
lake periphery. Seepage measurements were made 
monthly over one year. Groundwater levels were 
measured in boreholes in the fractured granite of 
the watershed. A positive inflow of groundwater 
to the lake occurred through the year, seepage flux 
at the shoreline meters varied from 0.15 to 0.78 ml/ 
sq m/sec, with no consistent seasonal variations. 
Seepage decreased exponentially with offshore dis- 
tance. A linear relationship was evident between 
water levels in a borehole near the shore and the 
rate of seepage at the closest meter. Chloride ap- 
plied to this borehole was reflected in elevated 
chloride concentrations in seepage collected by the 
meter. (Author’s abstract) 

W89-09401 


DESIGN AND EVALUATION OF AN AUTO- 
MATED OXYGEN UPTAKE RATE MEASURE- 
MENT SYSTEM, 

Alberta Univ., Edmonton. Dept. of Civil Engi- 
neering. 

B. Aidun, and D. W. Smith. 

Canadian Journal of Civil Engineering CJCEB8, 
Vol. 15, No. 6, p 1015-1021, December 1988. 5 fig, 
7 ref. 


Descriptors: *Activated sludge process, *Measur- 
ing instruments, *Wastewater treatment, *Oxygen 
uptake, Computers, Testing procedures. 


The design and operating procedure for a newly 
developed automatic oxygen uptake rate (OUR) 
measurement apparatus, proposed for use in an 
activated sludge treatment process, is presented. 
With the aid of a microcomputer, the unit is capa- 
ble of collecting a volume of sample, aerating the 
sample, measuring the oxygen concentration at 
preselected times, and calculating the OUR on a 
routine basis. The OUR unit was evaluated using 
three different performance testing procedures. 
These were: (1) a calibration and general perform- 
ance test, (2) a long-term performance test, and (3) 
a detailed comparative performance test. The re- 
sults of each of these tests are presented. It is 
proposed that potential problems in a treatment 
plant can be detected before they can inhibit the 
treatment process and the operation of the aeration 





tanks may be controlled to optimize the operation 
and reduce the costs involved. The automated 
oxygen uptake rate measurement system consists of 
mechanical and electrical units which are operated 
by a microcomputer. Some of the design objectives 
of the system included total automation, routine or 
continuous operation, and flexible data collection 
and presentation to assist the operator in spot mon- 
itoring of the OUR values of an activated sludge 
treatment process. The OUR measurement system 
was calibrated during its design and put into oper- 
ation for 6 months at an activated sludge treatment 
plant. Some interesting observations were made 
during this period which include (1) the oscillation 
of the OUR values in an aeration tank during the 
day and night, which may be related to the chang- 
ing hydraulic inflow of the system, and (2) seasonal 
variation of the OUR value in an aeration tank. 
Both of these observations lead to the conclusion 
that better knowledge of the OUR value will lead 
to better control of the activated sludge process. 
(Miller-PTT) 

W89-09404 


WHAT TO DO ABOUT DRINKING WATER 
ADDITIVES TESTING, 

For primary bibliographic entry see Field 5F. 
W89-09410 


SIMPLE, RAPID METHOD FOR DIRECT ISO- 
LATION OF NUCLEIC ACIDS FROM AQUAT- 
IC ENVIRO! 


Maryland Univ., Baltimore. Center for Biotechnol- 


ogy. 

C. C. Somerville, I. T. Knight, W. L. Straube, and 
R. R. Colwell. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 55, No. 3, p 548-554, March 1989. 
5 fig, 24 ref. ONR contracts N00014-86-K-0197 
and M300014-86-K-0696, NSF grant BSR-84- 
011397, and EPA cooperative agreement CR-81- 
2246-01-0. 


Descriptors: *Separation techniques, *Nucleic 
acids, *Isolation, *Aquatic environment, Species 
diversity, Cloning applications, Microbiological 
studies, Ecology, Phylogeny, Biomass. 


Direct isolation of nucleic acids from the environ- 
ment may be useful in several respects, includin ™~ 
the estimation of total biomass, detection of speci 
ic organisms and genes, estimates of species diver- 
sity, and cloning applications. A method was de- 
veloped that facilitates the concentration of micro- 
organisms from aquatic samples and the extraction 
of their nucleic acids. Natural water samples of 350 
to > 1,000 ml were concentrated on a single 
cylindrical filter membrane and cell lysis and pro- 
teolysis are carried out within the filter housing. 
Crude, high-molecular-weight nucleic acid solu- 
tions are then drawn off the filter. These solutions 
can be immediately analyzed, concentrated, or pu- 
rified, depending on the intended application. The 
method is simple, rapid and economical and pro- 
vides high-molecular-weight chromosomal DNA, 
plasmid DNA, and speciated RNAs which comi- 
grate with 5S, 16S and 23S rRNAs. The methods 
presented here include (1) concentration by filtra- 
tion, (2) cell lysis and nucleic acid extraction, (3) 
purification and concentration, (4) nucleic acid ex- 
traction from pure cultures, (5) DNase and RNase 
treatments, (6) di a with restriction enzymes, 
(7) preparation of plasmid DNA by alkaline lysis, 
(8) agarose gel electrophoresis, and (9) determina- 
tion of DNA yield. Id. These methods should prove 
useful in studying both the ecology and the phy- 
logeny of microbes that resist classical culture 
methods. (Author’s abstract) 

W89-09419 


LIMNOLOGICAL MEASUREMENTS OF NI- 
TRATE GRADIENTS IN THE LITTORAL AND 
PROFUNDAL SEDIMENTS OF A MESO-EU- 
TROPHIC LAKE (LAKE VECHTEN, THE 
NETHERLANDS), 

Limnologisch Inst., Nieuwersluis (Netherlands). 
For primary bibliographic entry see Field 2H. 
W89-09424 


FIELD STUDY OF THE EFFECT OF DEPTH 
ON METHANE PRODUCTION IN PEATLAND 
WATERS: EQUIPMENT AND PRELIMINARY 
RESULTS, 

Department of Agriculture, Ottawa (Ontario). 
Land Reference Research Centre. 

For primary bibliographic entry see Field 2K. 
W89-09428 


AUTOMATED DIRECT MEASUREMENTS OF 

TOTAL CYANIDE SPECIES AND THIOCYAN- 
AND THEIR DISTRIBUTION IN 

WASTEWATER AND SLUDGE, 

Metropolitan Sanitary District of Greater Chicago, 

IL. Dept. of Research and Development. 

For primary bibliographic entry see Field 5D. 

W89-09458 


RUBBER LATEX ENCASEMENT OF UNDIS- 
TURBED CORES FOR WATER FLOW AND 
POTENTIAL MEAS 

Montana Salinity Control Association, Conrad. 

M. D. Tomer, and A. H. Ferguson. 

Soil Science Society of America Journal SSSJD4, 
Vol. 53, No. 1, p 305-308, January/February 1989. 
2 fig, 3 tab, 13 ref. 


Descriptors: *Sample preservation, *Soil water, 
*Core drilling, *Hydraulic conductivity, *Sam- 
pling, *Data acquisition, Mathematical studies, Soil 
moisture. 


A method of collection of minimally disturbed soil 
cores for use in laboratory studies is described. 
Cores were obtained with a standard soil sampling 
tube. The cores were then centered in a large 
diameter PVC tube and covered with a liquid 
rubber latex molding compound that dries to a 
form fitting layer around the sample. The latex was 
covered with a thin layer of wax to prevent evapo- 
ration and the space between the covered core and 
the PVC was filled with a light weight concrete 
made of vermiculite and cement. These cores can 
be easily handled and cut to desired length with a 
table saw. Water flow and desorption data from 
cores are presented. Saturated conductivities of 
core samples (K sub s) were compared to estimates 
of maximum field conductivity (K sum m) based 
on unit gradient approaches to flood plot drainage 
data. The geometric mean of K sub s values gave a 
conservative estimate as compared to most K sub 
m values. (Author’s abstract) 

W89-09470 


CURRENT VANES FOR MEASURING TIDAL 
CURRENTS IN ESTUARIES, 

South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
B. Kjerfve, and C. Medeiros. 

Estuarine, Coastal and Shelf Science ECSSD3, 
hy 28, No. 1, p 87-93, January 1989. 3 fig, 1 tab, 6 
ref. 


Descriptors: *Data acquisition, *Instrumentation, 
*Current meters, *Tidal currents, *Flow velocity, 
Hydrologic data collections, Drag. 


Current vanes used as submerged dra gs are simple, 
reliable and inexpensive instruments for measuring 
instantaneous currents in shallow, tidal estuaries. 
They are superior to current crosses and well- 
suited for environmental surveys of estuarine cur- 
rent distributions. The vanes have been desi 

for current measurements in the range 0.1-1.6 m/ 
sec and have an average standard error of the 
mean of 0.04-0.06 m/sec, depending on the choice 
of current speed range. The drag coefficient for 
the vane is calculated to vary between 1.39 and 
1.48. The velocity range in which the vane can be 
used effectively is a function of its size and mass. 
For measuring slow currents, it is desirable to have 
a large, light-weight vane made of low-density 
materials. For current measurements in stronger 
flow, it is desirable to have a small, heavy vane 
built of dense materials. Current vanes are con- 
structed from quarter-inch Lexan plastic. The cal- 
culation of flow speeds using current vanes is the 
same as for current crosses. (Author’s abstract) 
W89-09476 
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REMOTE SENSING APPLICATIONS TO HY- 
DROLOGICAL MODELING, 

Centre National d’Etudes des Telecommunica- 
tions, Issy-les-Moulineaux (France). 

C. Ottle, D. Vidal-Madjar, and G. Girard. 

Journal of Hydrology JHYDA7, Vol. 105, No. 3-4, 
p 369-384, February 28, 1989. 12 fig, 18 ref. 
Descriptors: *Remote sensing, 


ae 
models, *Evaporation, *Soil water, *Data 
tion, *Model studies, *Hydrologic data, ng Nae 
imagery, *Hydrologic budget, Satellite technolo- 
gy, Soil temperature, Infiltration, Runoff. 


Surface temperature estimated from thermal infra- 
red measurements may be used to derive real evap- 
oration and soil moisture which are of great impor- 
tance to hydrologists for the monitoring of the 
hydraulic budgets of soils. In order to introduce 
the surface temperatures into the hydrologic 
models, the surface parameterizations must be 
changed. The hydrologic model of Girard (1974) 
was modified to simulate both the hydraulic and 
energy budgets at the soil surface. The simulated 
water budgets are compared to the water deficit 
observed from space through infrared sateilite 
data. Results show that the model incorporating 
limitation of evaporation and the introduction of 
vegetation effects for the computation of runoff 
shows improved simulation of soil water content, 
especially during summer months. This contribu- 
tion of remote sensing to hydrologic modeling 
should improve the follow-up of soil moisture con- 
tent especially during dry periods when informa- 
tion on crop conditions are strongly needed for 
farm management decisions. (Geiger-PTT) 
W89-09487 


BACTERIOPHAGE TRACER EXPERIMENTS 
IN GROUNDWATER, 

Surrey Univ., Guildford (England). Dept. of 
Microbiology. 

H. Skilton, and D. Wheeler. 

Journal of Applied Bacteriology JABAA4, Vol. 
65, ~ 5, p 387-395, November 1988. 7 fig, 2 tab, 
13 ref. 


Descriptors: *Groundwater movement, *Bacterio- 
phage, *Tracers, *Environmental tracers, *Bioindi- 
cators, Boreholes, Microorganisms, Aquifer char- 
acteristics, Geohydrology. 


Three tracer experiments employing three differ- 
ent bacteriophage were performed at one ground- 
water site near Beverley, Humberside, Great Brit- 
ain. In two of the experiments, the bacteriophage 
were injected into the aquifer by a borehole at a 
distance of 366 m from the pumping borehole. In 
the other experiment they were injected at a dis- 
tance of 122 m. Regular samples were taken of 
water abstracted at the pumping boreholes as well 
as from the injection boreholes. The objectives 
were to: (1) investigate the pattern of bacterio- 
phage recovery from the aquifer; (2) calculate the 
total number of bacteriophage recovered and the 
rate of their migration; and (3) detect any differ- 
ences in bacteriophage behavior which could be 
directly related to the morphology of the three 
bacteriophage. In all experiments the pattern of 
recovery was similar, exhibiting a rch of high 
numbers reaching the pumping borehole soon after 
injection. The highest percentage of original inocu- 
lum recovered was 1.9%. In the majority of cases, 
however, recovery was usually one log sub 10 
lower than this. The fastest migration rates were 
very rapid, reaching 2.8 cm/s in one experiment. 
No variation in percentage recovery to transit time 
could be directly attributed to morphology of bac- 
teriophage. The most important factor governing 
the pattern of migration was undoubtedly the hy- 
drogeological conditions. (Author’s abstract) 
W89-09508 


MICROBIOLOGIC DRINKING WATER QUAL- 
ITY IN ISRAEL: STANDARDS, MONITORING, 
AND TREATMENT, 

Personal and Community Preventative Health 
Services, Jerusalem (Israel). 

For primary bibliographic entry see Field SF. 
W89-09513 
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ALUMINIUM OXIDE AS ION EXCHANGER 
IN ANALYSIS OF CATION-ACTIVE SURFAC- 
TANTS AND ALKYL BENZENESULFONATES 
(LAS) IN SEWAGE SLUDGE (ALUMINIU- 


MOXID ALS IONENAUSTAUSCHER BEI DER 
ANALYSE VON KATIONTENSIDEN UND AL- 
KYLBENZOLSULFONATEN (LAS) IN 
KLAERSCHLAMM). 


Bundesanstalt fuer Koblenz 
(Germany, F.R.). 

For primary bibliographic entry see Field 5A. 
W89-09541 


Gewaesserkunde, 


IN-SITU INTEGRATED SUSPENDED SEDI- 
MENT STREAM SAMPLER (IS3), 

State Univ. of New York Coll. at Oswego. Re- 
search Center. 

R. J. Scrudato, G. Yogis, and G. Hocutt. 
Environmental Geology and Water Sciences 
EVHPAZ, Vol. 12, No. 3, p 177-179, December 
1988. 2 fig, 4 ref. 


Descriptors: *Samplers, *Instrumentation, *Sedi- 
ment sampler, *Suspended sediments, Sedimenta- 
tion, Design criteria, Streams, Sampling. 


An inexpensive, lightweight stream sampler pro- 
vides a method for continuous collection of sus- 
pended stream sediments. The IS super 3 sampler 
collects integrated suspended stream samples, and 
because the sampler relies on basic sedimentation 
principles, it can be deployed to collect suspended 
sediment stream samples for environment studies 
or geochemical exploration in remote areas. The 
sampler trapped from 0.45 to 1.2 g of dry sediment 
during a 7-to 8-day field tests conducted during 
1985. (Author’s abstract) 

W89-09549 


HYDROGEOLOGIC ASSESSMENT--FIGEH 
SPRING, DAMASCUS, SYRIA, 

La Moreaux (P.E.) and Associates, Inc., Tuscaloo- 
sa, AL. 

For primary bibliographic entry see Field 2F. 
W89-09551 


HEAVY METALS IN SEDIMENTS--PROB- 
LEMS CONCERNING DETERMINATION OF 
THE ANTHROPOGENIC INFLUENCE: STUDY 
IN THE KRKA RIVER ESTUARY, EASTERN 
ADRIATIC COAST, YUGOSLAVIA, 

Zagreb Univ. (Yugoslavia). Inst. of Geology. 

For primary bibliographic entry see Field 5A. 
W89-09552 


EVALUATION OF A CLEAN-UP PROCEDURE 
FOR THE DETERMINATION OF PHTHALIC 
ACID ESTERS IN SEWAGE SLUDGE, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

K. Ziogou, P. W. W. Kirk, and J. N. Lester. 
Environmental Technology Letters ETLEDB, 
Vol. 10, No. 1, p 77-82, January 1989. 3 tab, 16 ref. 


Descriptors: *Sludge, ‘Priority pollutants, 
*Wastewater analysis, *Phthalates, Gas chroma- 
tography, Performance evaluation, Accuracy. 


A method was developed for the analysis of 
phthalic acid esters in sewage sludges. Individual 
steps in the analytical procedure were evaluated 
for the six phthalate esters listed as EPA priority 
pollutants, i.c., dimethyl, diethyl, di-n-butyl, butyl 
benzyl, di-(2-ethyl hexyl) and di-n-octyl, phthaltes. 
The main steps involved in the analysis are extrac- 
tion with dichloromethane/hexane, clean up on 
silver-coated alumina columns, and quantification 
with electron-capture detection gas chromatogra- 
phy. The method was applied to digested sewage 
sludge. Mean recovery for the six phthalates was 
63-90%, with relative standard deviations of 4- 
15%. (Author’s abstract) 

W89-09569 


EVALUATION OF DIALYSIS AS A SIZE- 
BASED SEPARATION METHOD FOR THE 
STUDY OF TRACE METAL SPECIATION IN 
NATURAL WATERS, 


Water Research Centre, Marlow (England). 
For primary bibliographic entry see Field 5A. 
W89-09577 


COUNTING AND ISOLATING NITRIFYING 
BACTERIA FROM WATER AND SOIL, 
Potchefstroom Univ. for C.H.E. (South Africa). 
ar of Microbiology. 

Martin, P. A. J. Brand, D. Van Eeden, A. K. 
Basson, and H. S. Steyn 
South African joey ‘of Science SAJSAR, Vol. 
84, No. 11, p 905-907, November/December 1988. 
2 tab, 24 ref. 


Descriptors: *Nitrogen fixing bacteria, *Soil bacte- 
ria, *Aquatic bacteria, *Data acquisition, *Bacte- 
rial analysis, Pongola river, South Africa. 


A technique was developed which allows nitrify- 
ing bacteria in water and soil to be counted, isolat- 
ed and identified within 3 weeks, in contrast to 
conventional techniques that can take up to 12 
weeks. This method differs from others in that 
direct plating on solidified enriched media is em- 
ployed, without prior enrichment in liquid media. 
Using membrane filtration and spread plates, a 
sufficient oxygen supply is obtained, resulting in a 
higher growth rate. With current enrichment 
methods, the liquid media are not aerated, thus 
inhibiting growth. The method was applied to the 
identification of nitrifying bacteria in soil samples 
taken from different cultivated lands in South 
Africa, and water samples from the Pongola river. 
The data show that soil sample counts were less 
reliable than those from water samples, pointing 
out the need for further work on improving the 
method for soil samples. (Sand-PTT) 

W89-09604 


EVALUATION OF TWO METHODS FOR ESTI- 
MATING BELOWGROUND PRODUCTION IN 
A FRESHWATER SWAMP FOREST, 

Old Dominion Univ., Norfolk, VA. Dept. of Bio- 
logical Sciences. 

M. Symbula, and F. P. Day. 

American Midland Naturalist AMNAAF, Vol. 
5 No. 2, p 405-415, October 1988. 2 fig, 3 tab, 37 
ref. 


Descriptors: *Sampling, *Data acquisition, *Pro- 
ductivity, *Soil environment, *Swamps, *Wet- 
lands, Forest soils, Maple trees, Cores, Roots, Bio- 
mass, Variability. 


Two methods were used to estimate belowground 
production in a maple-gum community in the 
Great Dismal Swamp of Virginia; these were an 
auger method which involved sequential core sam- 
pling and an implanted soil mass technique in 
which nylon mesh bags were filled with peat and 
buried at the study site. Mean annual lateral root 
biomass and necromass to 40 cm, determined from 
soil cores, were 583 and 281 g/sq m, respectively. 
Production estimates for roots < or = 5 mm in 
diam, using soil cores, ranged from 645-886 g/sq 
m/11 mo. Values were generated with Wiegert 
and Evans’ equation for productivity by using all 
monthly mass values and, alternatively, only signif- 
icant increases and decreases. Production values 
determined by the implant technique ranged from 
597-783 g/sq m/11 mo. Both methods offer viable 
approaches to measuring fine root production in 
wetland soils as all estimates were similar. Greater 
confidence is placed in the values computed from 
only significant mass changes. Both methods were 
inappropriate for measuring production of roots > 
5 mm in diam because of the high variability in the 
samples of the larger roots. (Author’s abstract) 
W89-09625 


WATER TURBIDITY AND PERPENDICULAR 
VEGETATION INDICES FOR PADDY RICE 
FLOOD DAMAGE ANALYSES, 

National Inst. of Agro-Environmental Sciences, 
Kannondai (Japan). Remote Sensing Lab. 

Y. Yamagata, C. Wiegand, T. Akiyama, and M. 
Shibayama. 

Remote Sensing of the Environment RSEEA/7, 
— 26, No. 3, p 241-251, December 1988. 9 fig, 20 
ref. 


Descriptors: *Crop damage, *Turbidity, *Vegeta- 
tion, *Flood damage, *Rice, *Remote sensing, Re- 
flectance, Physical properties, Optical properties, 
Japan, Typhoons. 


Reflectance factors were obtained for paddy rice 
at two sites in calibrated thematic mapper (TM) 
scenes acquired on two dates for the Kanto district 
of Japan, 1 day after a typhoon inundated the 
paddies (6 August 1986, when the rice was at boot 
stage of development) and a month later (7 Sep- 
tember 1986, during grain filling). A water turbidi- 
ty index (WTT), analogous to soil brightness, and 
the perpendicular vegetation index (PVI) were 
computed for these data as WTI = 
0: 9IRED +0. 43NIR and PVI = 
0.43RED+0.91NIR, respectively. Rice yield 
measured for the inundation-damaged paddies and 
experimental nondamaged paddies at Tsukuba, 
Japan were pooled and related to the PVI calculat- 
ed from the respective TM scene and ground- 
measured reflectance factors. The ground and TM 
data coincided well, and the regression relation 
YIELD(t/ha) = 0.26PVI-3.0 for the pooled data. 
The relation between flood water turbidity at boot 
stage and yield was also examined for the two test 
sites; the more turbid the flood water, the greater 
the damage to the crop. The results demonstrate 
the possibility of spectrally assessing flood damage 
to rice and other crops. (Author’s abstract) 
W89-09635 


ACCURATE vr BETWEEN RADAR 
REFLECTIVITY 


— Univ., SC. Dept. of Physics and Astrono- 


C w. Ulbrich. 

Remote Sensing of the Environment RSEEA7, 
Vol. 26, No. 3, p 253-263, December 1988. 6 fig, 2 
tab, 11 ref, append. NSF grant ATM-8513617. 


Descriptors: *Remote sensing, *Radar, *Reflec- 
tance, *Rainfall rate, *Wavelengths, Optical prop- 
erties, Mathematical analysis, Satellite technology. 


Relations have been deduced theoretically be- 
tween radar reflectivity factor Z and rainfall rate 
R, which are useful in remote sensing methods for 
the measurement of rainfall rate. These relations 
have been shown to be more accurate descriptions 
of the functional relationship between Z and R for 
wavelengths which involve Mie scattering than 
traditional Z-R relationships of the form Z = a(R 
to the b power). Their use in multiparameter 
remote measurement methods such as those pro- 
posed for spaceborne platforms will therefore 
produce better estimates of rainfall rate. An empiri- 
cal analysis of raindrop size spectra demonstrates 
the potential improvement which can result from 
the use of the results given in this work. Another 
area in which these results will find application is 
in the design of radar systems for space. It is 
shown how the relationships derived here can be 
used to assess the performance of a radar system 
over a broad range of rainfall rates for given 
design parameters. Finally, another useful product 
of this work is a method for accurate computation 
of the rainfall rate in the case where the drop size 
distribution can be represented by a distri- 
bution. The method expresses the rainfall rate en- 
tirely in terms of well-known functional forms and 
therefore makes its computation easier and more 
straightforward as well as providing greater physi- 
cal insight. (Doria-PTT) 

W89-09636 


DENSITY MEASUREMENT OF PARTICLE 
AND FLOC SUSPENSIONS, 

New South Wales Univ., Kensington (Australia). 
Water Research Lab. 

G. M. Witheridge, and D. L. Wilkinson. 

Journal of Hydraulic Engineering (ASCE) 
JHENDS, Vol. 115, No. 3, p 403-408, March 1989. 
4 fig, 3 ref. 


Descriptors: *Turbidity flow, *Data acquisition, 
*Instrumentation, *Suspended solids, *Density, 
*Buoyancy, Suspension, Froude number, Locks, 
Saline water intrusion, Temperature, Bentonite. 





A technique is described for measuring the differ- 
ence in density of two fluids. Density differences as 
small as one part in 1,000 can be determined to 
, better than five percent. The technique is particu- 
larly useful for evaluating the negative buoyancy 
—. and floc suspension, whose densities are 
ifficult to determine to similar accuracy by direct 
weighing. The technique is based on a simple lock 
exchange experiment, originally used to study the 
intrusion of seawater into a waterway following 
the opening of a lock gate that separated freshwa- 
ter on the landward side from seawater on the 
ocean side of the gate. The speed of advance of the 
dense intrusion is related to the depth of fluid in 
the tank and the negative buoyancy of the intru- 
sion in which delta is the difference in relative 
densities of the fluids on either side of the —s and 
g is gravitational acceleration. The lock exchan; - 
experiment can therefore be used to evaluate 
density difference between two fluids by measur- 
ing the speed of an intrusion in a tank of given size 
and then determining delta. The technique is appli- 
cable only to suspensions in which the terminal 
velocity of the particles is some orders of magni- 
tude less than the densimetric velocity. (Doria- 


PTT) 
W89-09647 


SIMULTANEOUS DETERMINATION OF BRO- 


Eoetvoes Lorand Univ., Budapest (Hungary). Inst. 
of Inorganic and Analytical Chemistry. 

L. Maros, M. Kaldy, and S. I 

Analytical Chemistry ANC! , Vol. 61, No. 7, 
p 733-735, April 1, 1989. 2 fig, 1 tab, 24 ref. 


Descriptors: *Electron capture gas chromatogra- 
phy, *Bromides, *Trace elements, ‘*lIodides, 
*Water analysis, *Chemical analysis, Drinking 
water, Natural waters, Chemical pla Selew 
tivity. 


Gas chromatographic separation combined with 
electron capture detection of the acetone deriva- 
tives proved to be a method for selective and 
highly sensitive simultaneous determination of bro- 
mide and iodide. Oxidation of bromide and iodide 
ions in acidic solutions in the presence of acetone 
forms the corresponding acetone derivatives. 
Iodate was reduced with thiosulfate prior to the 
determination. After extraction with benzene, the 
bromoacetone and iodoacetone were measured by 
gas chromatography using electron capture detec- 
tion. The bromide and iodide contents of rain- 
water, drinking water, river water, seawater, oil 
brine, common salt, cow milk, and human blood 
serum were determined. The relative standard de- 
viations for bromide at 0.1 micromolar, and for 
iodide at 0.01 micromolar concentrations were 
1.9% and 3.0% respectively, using a 10-mL sample 
for the determination without preconcentration. 
(Author’s abstract) 

W89-09686 


MEASUREMENT OF THE LEACHING BE- 
HAVIOR OF GRANULAR SOLID WASTES, 
Netherlands Energy Research Foundation ECN, 
The Hague. 

For primary bibliographic entry see Field 5B. 
W89-09720 


APPLICATION OF GPY SEISMIC PROFILER 
a LAKE’S SEDIMENTOLOGY, (IN CHI- 
E) 


Acadetie Sinica, Nanjing (China). Inst. of Geog- 
Fes 

For ow bibliographic entry see Field 2H. 
W89-0975' 


CONTINUOUS CURRENT MEASUREMENTS 
IN LAKE BIWA (1)--METHOD AND SOME RE- 
SULTS--(IN JAPANESE), 

Osaka Electro-Communication Univ. (Japan). Fac- 
ulty of Engineering. 

Y. Okumura, and S. Endoh. 

Japanese Journal of Limnology RIZAA, Vol. 46, 


No. 2, p 135-142, April 1985. 11 fig, 1 tab, 22 ref. 
English summary. 


Descriptors: *Lakes, *Data collections, *Instru- 
mentation, *Data acquisition, *Measuring instru- 
ments, *Water currents, Lake Biwa, 7S See 
al variation, Lake stratification, line, 
Wind-driven currents, Current meters, Water tem- 
perature, Water pressure. 


Two types of current meters were used to continu- 
ously measure currents in Lake Biwa, both being 
able to record the current speed and direction and 
equipped with either a water temperature sensor or 
a pressure sensor. Adopting the subsurface moor- 
ing buoy system, observations were carried out at 
several locations in the northern part of the north 
basin of Lake Biwa, during summer and winter, 
since 1981. Analysis of the data shows the follow- 
ing features of lake currents: (1) In summer, when 
the lake water is stratified, a counter-clockwise 
gyre develops above the thermocline, and surface 
currents are prominent and stable; (2) in winter, 
when the lake water is not stratified, surface cur- 
rents are weak and usually controlled by wind 
stresses over the lake, so that current directions are 
deflected to the right-hand side from downwind 
directions; (3) both in summer and winter, deep 
currents are, in general, very weak and have no 
stable directions; sometimes, however, the current 
speed becomes > 10 cm/s after a strong wind in 
summer. a abstract) 

W89-09794 


DETERMINATION OF WATER QUALITY BY 
ZOOLOGICAL OVERGROWTH (BIOINDIKAT- 
SIYA KACHESTRA VOY PO ZOOBRASTAN- 


IYAM), 
Akademiya Nauk URSR, Kiev. Inst. Hidrobiolo- 


For primary bibliographic entry see Field 5A. 
W89-09812 


SIGNIFICANCE OF CHLOROPHYLL INDICES 
(INFORMATSIONNOE ZNACHENIE KHLOR- 
OFILLNOGO POKAZATDIYA), 

Akademiya Nauk URSR, Kiev. Inst. Hidrobiolo- 


EA. Sireako. 

Gidrobiologicheskii Zhurnal GBZUAM, Vol. 24, 
No. 4, p 49-53, 1988. 2 fig, 34 ref. English summa- 
ry. 


Descriptors: *Data acquisition, *Data interpreta- 
tion, *Chlorophyll, *Water quality, *Monitoring, 
Water analysis. 


Generalization of results from i = 
data available in the literature has permitted 

senting a — of rr sneer al. se 
and hydrobiological water body characteristics. 
These can be obtained from the quantitative meas- 
urement of chlorophyll a concentrations in a unit 
of water volume, and the registration of peculiar- 
ities of the horizontal and vertical pigment distri- 
bution. The chlorophyll index is stated to be of 
significance in the ecological monitoring of the 
water bodies. (Author’s abstract) 

W89-09813 


DISTRIBUTION OF HEAVY METALS BE- 
TWEEN THE PRINCIPAL COMPONENTS OF 
DIGESTED SEWAGE SLUDGE, 

Oxford Univ. (England). Soil Science Lab. 

For primary bibliographic entry see Field 5A. 
W89-09829 


EFFECTS OF RHODAMINE WATER TRACER 
ON ESCHERICHIA COLI DENSITIES, 
Akademiet for de Tekniske Videnskaber, Copenha- 
gen (Denmark). Danish Isotope Centre. 

For primary bibliographic entry see Field 5A. 
W89-09836 


CLEAR, INTAINING POLY(VINYL 
CHLORIDE) MEMBRANE FOR IN SITU OPTI- 
ENE, DETECTION OF 2,4,6-TRINITROTOLU- 


RESOURCES DATA—Field 7 
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New Hampshire Univ., Durham. Dept. of Chemis- 


try. 
For primary bibliographic entry see Field 5A. 
W89-09837 


poppe eae OF TUNGSTATE IN SOILS 
AND SLUDGES BY USING SINGLE-COLUMN 

ION CHROMATOGRAPHY, 

California Univ., Riverside. Dept. of Soil and En- 

vironmental Sciences. 

For primary bibliographic entry see Field 5A. 

W89-09838 


FAILURE WAVES STUDIES DEVOTED TO 
LARGE DAMS AT EDF (LES ETUDES 
D’ONDES DE SUBMERSION DES GRANDES 


BARRAGES D’EDF), 
d’Hydraulique, Chatou 


Laboratoire National 

(France). - 

For primary bibliographic entry see Field 8A. 
W8S-09842 


SIMULTANEOUS Ly agg OF 

ALACHLOR, METOLACHLO 

AND SIMAZINE IN WATER AND SOIL BY 

bere nyt DILUTION CHROMATOGRAPHY/ 
MASS SPECTRO! Y, 

Connecticut Agricultural | iment Station, 

New Haven. Dept. of Anal Chemistry. 

For primary bibliographic entry see Field 5A. 

W89-09845 


LIQUID CHROMATOGRAPHIC METHOD 


FOR QUANTIFICATION OF GLYPHOSATE 
AND METABOLITE 


SOILS, 
MENTS, AND HARDWOOD FOLIAGE, 
Forest Pest Management Inst., Sault Sainte Marie 
(Ontario). 
For primary bibliographic entry see Field 5A. 
W89-09846 


DETERMINATION OF ACIDIC HERBICIDES 
AND RELATED COMPOUNDS IN WATER 
AND SOIL BY CAPILLARY GAS CHROMA- 
TOGRAPHY USING A NITROGEN-PHOSPHO- 
ROUS DETECTOR, 


Moncton Univ. (New Brunswick). 
For primary bibliographic entry see Field 5A. 
W89-09847 


RAINFALL INTENSITY, THE WEIBULL DIS- 
TRIBUTION, AND ESTIMATION OF DAILY 
SURFACE RUNOFF, 

Cornell Univ., Ithaca, NY. Dept. of Agronomy. 
For primary bibliographic entry see Field 2B. 
W89-09849 


EFFECTS OF MONSOONAL FLUCTUATIONS 
ON GRAINS IN CHINA: I. CLIMATIC CONDI- 
TIONS FOR 1961-1975, 

Clark Univ., Worcester, MA. Graduate School of 


Geography. 
For primary bibliographic entry see Field 2B. 
W89-09850 


REAL-TIME ANALYSIS OF PRECIPITATION 
USING SA’ GROUND-BASED 
RADARS, CONVENTIONAL OBSERVATIONS 


The Meteorological Magazine 
i No. 1398, p 1-8, January 1989. 6 fig, 1 tab, 43 


Descriptors: *Remote sensing, *Weather forecast- 
ing, * ipitation, *Satellite technology, *Radar, 
*Ni ical analysis, Real-time analysis, Meteoro- 
logical data collections. 

Methods of estimating precipitation using satellite 


data are reviewed. are a prime 
requirement of systems designed to aid in the pro- 
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duction of very-short-period weather forecasts or 
nowcasts. An attempt was made to assess and 
compare the accuracy of the various techniques in 
order to indicate the performance likely to be 
achieved by any other procedure implemented in 
real time. The combination of several different 
types of data is likely to provide improvements in 
measurement accuracy. By way of illustration, a 
real-time procedure currently being developed for 
operational use in the Meteorological Office is 
described. This procedure uses radar and conven- 
tional observations with satellite imagery and nu- 
merical model output. Global weather prediction 
models now provide products which are widely 
distributed. The combination of the numerical data 
with satellite data and local observations, even if 
they are not as extensive as in Europe, will result 
in estimates of precipitation which are more reli- 
able than using satellite data alone. This is one way 
of extending the use of existing ground-based 
weather radar installations such that their data 
benefit a much wider range than that defined by 
the limits of the radar coverage. The need for 
quality control procedures, preferably based upon 
objective algorithms, is stressed, as no single 
source of data is capable of defining the precipita- 
tion field over large areas. (Miller-PTT) 
W89-09868 


LIQUID WATER CONTENT OF A RADIATION 
FOG MEASURED BY AN FSSP 100 OPTICAL 
PROBE AND A FOG IMPACTOR, 

Vienna Univ. (Austria). Inst. for Experimental 
Physics. 

For primary bibliographic entry see Field 2B. 
W89-09912 


SPECTRAL AND TOTAL ALBEDO TO SOLAR 
RADIATION OF ICE AND WATER CLOUDS- 
EXPERIMENTAL RESULTS FROM ASPIRE, 
Commonwealth Scientific and Industrial Research 
Organization, Aspendale (Australia). Div. of At- 
mospheric Research. 

For primary bibliographic entry see Field 2B. 
W89-09937 


DETERMINATION OF MAGNESIUM AND 
CALCIUM IN WATER WITH ION-SELECTIVE 
ELECTRODES, 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Dept. of Organic Chemistry. 

For primary bibliographic entry see Field 2K. 
W89-09962 


DETERMINATION OF BORON IN WATER BY 
FLOW INJECTION/INDUCTIVELY COUPLED 
PLASMA EMISSION SPECTROMETRY, 
Hydrological Research Inst., Pretoria (South 
Africa). 

P. L. Kempster, H. R. Van Vliet, and J. F. Van 
Staden. 

Analytica Chimica Acta ACACAM, Vol. 218, No. 
1, p 69-76, March 1989. 5 fig, 2 tab, 19 ref. 


Descriptors: *Water analysis, *Chemical analysis, 
*Boron, *Emission spectrometry, Heavy metals. 


A method is described involving flow injection 
and inductively coupled plasma spectrometry for 
the determination of boron (0.5-25 mg/L) in water 
at a sampling rate of 320/h. An 11-ml capacity 
cloud chamber, with a tangential aerosol outlet, 
was used to introduce the nebulized sample to the 
plasma. The sample volume injected was 300 mi- 
croliters. The relative standard deviation for peak 
height was 3% for 10 mg/L of boron at a carrier 
flow rate of 3.5 ml/min. The wash-out between 
samples was improved by using the 11-ml cloud 
chamber rather than a conventional 110-m) cham- 
ber. The system has also been applied to the deter- 
mination of calcium, magnesium, manganese and 
strontium. (Author’s abstract) 

W89-09963 


CHARACTERIZATION OF THE BACTERIAL 
POPULATION STRUCTURE IN AN ANAERO- 
BIC-AEROBIC ACTIVATED SLUDGE SYSTEM 
ON THE BASIS OF RESPIRATORY QUINONE 
PROFILES, 


Konishi Co. Ltd., Tokyo (Japan). Tokyo Research 
Lab. 


For primary bibliographic entry see Field 5D. 
W89-09965 


COMPARATIVE STUDY OF EIGHT MATHE- 
MATICAL MODELS FOR THE RELATION- 
SHIP BETWEEN WATER TEMPERATURE 
AND HATCHING TIME OF EGGS OF FRESH- 
WATER FISH, 

Freshwater Biological Association, Windermere 


(En " 
For primary bibliographic entry see Field 81. 
W89-09978 


EFFECTS OF SEASONAL AND HYDROLOGI- 
CAL INFLUENCES ON THE MACROINVER- 
TEBRATES OF THE RHONE RIVER, FRANCE: 
1, METHODOLOGICAL ASPECTS, 

For primary bibliographic entry see Field 2H. 
W89-09980 


JOINT USE OF THE HEC-2 MODEL AND A 
PHYSICAL MODEL FOR FLOODLINE DE- 
LINEATION UPSTREAM OF A BRIDGE, 

Ottawa Univ. (Ontario). Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 2E. 
W89-09998 


TRACE ANALYSIS OF IRON IN ENVIRON- 
MENTAL WATER AND SNOW SAMPLES 
FROM POLAND, 

Warsaw Univ. (Poland). Dept. of Chemistry. 

For primary bibliographic entry see Field 5A. 
W89-10001 


GROUNDWATER UBIQUITY SCORE: A 
SIMPLE METHOD FOR ASSESSING PESTI- 
CIDE LEACHABILITY, 

Monsanto Agricultural Products Co., St. Louis, 
MO. 


D. I. Gustafson. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 8, No. 4, p 339-357, 1989. 16 fig, 1 
tab, 28 ref, 2 append. 


Descriptors: *Water pollution sources, *Ground- 
water pollution, *Pesticides, *Graphical analysis, 
*Leaching, Classification, Pesticide registration, 
Prediction, Screening, Water quality management, 
Soil properties, Chemical properties, Nomograms. 


Government agencies at both the state and federal 
levels now face increasing pressures to assess the 
likelihood of pesticide occurrence in well-water 
supplies. Screening methodologies are required to 
determine which pesticides now in use should re- 
ceive the greatest attention with respect to ground- 
water, and to determine whether elaborate and 
expensive groundwater testing should be required 
to register a new pesticide. Several screening tech- 
niques have been proposed recently, some based 
on threshold values for critical physical properties 
of the pesticide, and others based on mathematical 
models of the leaching process. A different ap- 
proach is taken here, in which an index is derived 
based entirely on the physical properties of those 
pesticides that have been found either leachable or 
essentially immobile. The index is based on graphi- 
cal examination of a plot formed by two widely 
available pesticide properties: half-life in soil and 
partition coefficient between soil organic carbon 
and water. Other physical properties, such as 
water solubility, octanol/water partition coeffi- 
cient, and volatility from soil, have often been 
invoked as indicators of leachability, but they were 
found here to have no useful power in discriminat- 
ing between ‘leachers’ and ‘nonleachers.’ Scores 
assigned with the new screening index agree with 
the results of several recent well-water monitoring 
programs, even though point-source events are 
thought to be responsible for some of the observed 
contamination. A nomogram is given that reduces 
the task of calculating the index to placing a 
straight edge on a diagram. (Author’s abstract) 
W89-10022 


CLOUD TOP LIQUID WATER FROM LIDAR 
OBSERVATIONS OF MARINE STRATOCU- 
MULUS 


Maryland Univ., College Park. Dept. of Meteorol- 


ogy. 
For primary bibliographic entry see Field 2B. 
W89-10035 


OPTICAL SCATTERING AND MICROPHYSI- 
CAL PROPERTIES OF SUBVISUAL CIRRUS 
CLOUDS, AND CLIMATIC IMPLICATIONS, 
Utah Univ., Salt Lake City. Dept. of Meteorology. 
For primary bibliographic entry see Field 2B. 
W89-10036 


RETRIEVAL OF TOTAL PRECIPITABLE 
WATER USING RADIOMETRIC MEASURE- 
MENTS NEAR 92 AND 183 GHZ, 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
J. R. Wang, T. T. Wilheit, and L. A. Chang. 
Journal of Applied Meteorology JAMOAX, Vol. 
28, No. 2, p 146-154, February 1989. 13 fig, 20 ref. 


Descriptors: *Meteorology, *Precipitation, *At- 
mospheric water, *Clouds, *Remote sensing, Ra- 
diometry, Air temperature, Performance evalua- 
tion, Water vapor, Advanced Microwave Moisture 
Sounder. 


The strong water vapor absorption line at 183 
GHz is explored here for the retrieval of total 
precipitable water in the atmosphere. This strong 
line generally has been utilized in the past for the 
profiling of the atmospheric water vapor. It is 
shown from radiative transfer calculations that, 
under very dry atmospheric conditions, the radio- 
metric response near this frequency behaves much 
like that near the 22 GHz absorption line, but, with 
the advantages of an increase in sensitivity and 
potentially an improvement in spatial resolution. 
Total precipitable water can be retrieved almost 
independent of atmospheric temperature profiles 
under these conditions. The technique is demon- 
strated with the airborne Advanced Microwave 
Moisture Sounder (AMMS), which has four chan- 
nels, three of them centered around 183 GHz and 
another at 92 GHz. The calculated sensitivities of 
radiometric response tc total precipitable water are 
approximately 410, 230, and 130 K sq cm/g for 
total precipitable water less than 0.2, 0.3, and 0.5 
g/cm sq at 183 +or-2 GHz, 183 +or-5 GHz, and 
183 +or-9 GHz, respectively. The inclusion of the 
92 GHz channel extends the range of the retrieval 
in excess of 1 g/sq cm total precipitable water. The 
effect of cloud cover proves to be strong at this 
frequency and the retrieval has to be applied with 
care. Two AMMS observations of dry atmos- 
pheres following the cold air outbreaks are ana- 
lyzed to demonstrate the technique. (Author’s ab- 
stract) 

W89-10037 


GENE PROBES AS A TOOL FOR THE DETEC- 
TION OF SPECIFIC GENOMES IN THE ENVI- 
RONMENT, 

Environmental Protection Agency, Gulf Breeze, 
FL. Gulf Breeze Environmental Research Lab. 
T. Barkay, and G. S. Sayler. 

IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. American Society for Testing and 
ng pm Philadelphia, PA. 1988. p 29-36, 3 tab, 1 

ig, 21 ref. 


Descriptors: *Monitoring, *Laboratory equipment, 
*Instrumentation, *Bioindicators, *Water quality, 
Gene probes, Aquatic populations, Microorga- 
nisms, Distribution, Autoradiography, DNA, Fate 
of pollutants, Path of pollutants, Chromatography, 
Genetically engineered organisms. 


Gene probes have the potential for becoming a 
powerful tool in monitoring specific organisms and 
genes in environmental samples and providing a 
cost-effective, simple tool for monitoring the distri- 
bution and abundance of specific organisms. This 
methodology is especially significant due to the 
concern about the fate and effects of genetically 
engineered organisms (GEMs) in the environment. 





The full utilization of gene probes is currently 
limited by technical difficulties pertaining to their 
sensitivity, specificity, and universality. The ability 
to probe specific DNA sequences directly from the 
environment, to include concentration steps, and to 
enrich specific sequences by affinity chromatogra- 
phy would increase sensitivity. The careful prepa- 
ration of specific probes which cover all possible 
genetic determinants is possible through molecular 
genetics, and would improve the specificity and 
universality of the method. The direct application 
of probes to environmental samples by using autor- 
adiography may become possible through a better 
understanding of the fate of naked DNA in the 
environment. This methodology would reduce the 
excessive sample handling which currently compli- 
cates the statistical analysis of the observations. 
(See also W89-10042) (White-Reimer-PTT) 
W89-10044 


PALEOECOLOGY AND ENVIRONMENTAL 
ANALYSIS, 

Dow Chemical Co., Midland, MI. Health and En- 
vironmental Sciences. 

For primary bibliographic entry see Field 5B. 
'W89-10047 


INTERSTITIAL WATER SAMPLING IN ECO- 
TOXICOLOGICAL TESTING: PARTITIONING 
OF A CATIONIC SURFACTANT, 

Procter and Gamble Co., Cincinnati, OH. Ivory- 
dale Technical Center. 

For primary bibliographic entry see Field 5B. 
W89-10053 


REVIEW OF INTERLABORATORY AND IN- 
TRALABORATORY EFFLUENT TOXICITY 
TEST METHOD VARIABILITY, 

EA ae Science, and Technology, Inc., 
Sparks, M 

For poe ts ’ bibliographic entry see Field 5A. 
W89-10057 


PROTOCOL FOR THE IDENTIFICATION OF 
TOXIC FRACTIONS IN _ INDUSTRIAL 
WASTEWATER EFFLUENTS, 

Tel-Aviv Univ. (Israel). Inst. for Nature Preserva- 
tion Research. 

For primary bibliographic entry see Field 5A. 
W89-10058 


IMPLICATIONS OF MOLECULAR SPECIA- 
TION AND TOPOLOGY OF ENVIRONMEN- 
TAL METALS: UPTAKE MECHANISMS 
TOXICITY OF ORGANOTINS, 

National Bureau of Standards (IMSE), Gaithers- 
burg, MD. Ceramics Chemistry and Bioprocesses 
Group. 


For primary bibliographic entry see Field 5A. 
W89-10059 


MONITORING AND QUALITY ASSURANCE 
PROCEDURES FOR THE STUDY OF REMOTE 
WATERSHED ECOSYSTEMS, 

Michigan Technological Univ., Houghton. Dept. 
of Biological Sciences. 


Lied gn primary bibliographic entry see Field 7A. 
89-10099 


GEOTECHNICAL APPLICATIONS OF 

REMOTE SENSING AND REMOTE DATA 
TRANSMISSION. 
A symposium sponsored by ASTM Committee D- 
18 on Soil and Rock, Cocoa Beach, FL, 31 Jan.-1 
Feb. 1986. American Society for Testing and Ma- 
terials, Philadelphia, PA. ASTM Special Technical 
Publication no. 967. 1988. 277p. Edited by A.I. 
Johnson and C.B. Pettersson. 


Descriptors: *Mapping, *Geologic mapping, *Te- 
lemetry, *Remote sensing, *Data acquisition, 
*Rock mechanics, *Data transmission, Symposium. 


Papers on the use of remote sensing in geotechni- 
cal applications include case studies on investiga- 
tions in Ontario, mapping of lineaments in South 


Dakota with emphasis on groundwater systems, 
documentation of conditions at waste sites, estima- 
tion of reservoir submergence losses in China, lo- 
cation of potential ground subsidence features in 
soluble carbonate rock, use of archived radar data, 
and uses of new government remote sensing pro- 
grams (National High-Altitude Photography Pro- 
gram, Side-Looking Airborne Radar Program, and 

the NASA Shuttle Imaging Radar Program). A 
paper on remote telemetry methods compared sev- 
eral methods of transmitting data, 
in dam monitoring. (See W89-101 
10122) (Cassar-PTT) 

W89-10114 


ly useful 
5 thru W89- 


CASE STUDIES ON THE APPLICATION OF 
REMOTE SENSING DATA TO G 

CAL INVESTIGATIONS IN ONTARIO, 
CANADA, 

Ontario Centre for Remote Sensing, Toronto. 
V.H. Singhroy. 

IN: Geotechnical Applications of Remote Sensing 
and Remote Data Transmission. American Society 
for Testing and Materials, Philadelphia, PA. 1988. 
p 9-45, 27 fig, 75 ref. 


Descriptors: *Geologic mapping, *Remote sensing, 
*Data acquisition, *Soil water, *Radioactive waste 
disposal, *Aerial photography, Infrared imagery, 
——e. Satellite are Thermo- 
graphy, Waste disposal, Geologic mapping, Map- 
ping, Thermal radiation, Geologic fractures, Pipe- 
lines, Geophysics. 


Moisture retained within soil and in rock fractures 
was important in geotechnical investigations using 
remote sensing techniques in several applications in 
Ontario. Large-scale color-infrared aerial photog- 
raphy was done before, during, and after pipeline 
construction. Aerial video recordings were also 
acquired for selected sites. The digital analysis of 
Landsat data and the interpretation of thematic 
mapper and Seasat SAR data provided information 
on regional terrain and land cover for route selec- 
tion. Airborne thermography was used to delineate 
an area of near-surface aggregate overlain by a 
layer of sand-silt till 3 to 7 m thick. The study was 
based on the relationship between soil moisture 
and texture and on the sensitivity of thermal data 
to differences in surface soil moisture content, de- 
termined largely by surface drainage characteris- 
tics. The interpretation of infrared and a 
data provided initial data prior to 

mapping of a potential nuclear waste disposal site. 
A granitic intrusive 36 sq km in area was being 
investigated to determine its suitability for nuclear 
waste disposal. The terrain was covered with vari- 
able drift sustaining extensive vegetation. Various 
types of surficial materials were delineated and 
dikes and faults were identified from the interpreta- 
tion of predawn thermal imagery and large-scale 
infrared photography. (See also W89-10114 ) 
Cassar-PTT) 


( 
W89-10115 


LINEAMENTS: SIGNIFICANCE, 

FOR DETERMINATION, 

FECTS ON GROUND-WATER SYSTEMS: A 
CASE HISTORY IN THE USE OF REMOTE 
SENSING, 

Geological Survey, Albuquerque, NM. 

K. D. Peter, K. E. Kolm, J. S. Downey, and T. C. 
Nichols. 

IN: Geotechnical Applications of Remote Sensing 
and Remote Data Transmission. American Society 
for Testing and Materials, Philadelphia, PA. 1988. 
p 46-68, 13 fig, 3 tab, 25 ref. 


Descriptors: *Geohydrology, *Remote sensing, 
*Groundwater, ‘*Data acquisition, “Aquifers, 
*South Dakota, Cheyenne River, Aerial photo 
phy, Photography, Infrared imagery, Satelli 
technology, Geologic fractures, Leakage, Geolog- 
ic mapping, Mapping, Seismology, Geophysics. 


Potentiometric, hydrochemical, geothermal, and 
seismic anomalies found in at least two aquifers 
correlated with surface lineaments mapped by 
remote sensing techniques in western South 
Dakota. The lineaments appeared as linear seg- 
ments of trunk streams and tributaries, soil and 
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the confining layers 
aquifers to the Lower- 
Cretaceous-age aquifers along pats ofthe K of the —— 
Creek, Bad River, White lineament, and 
Cheyenne River lineament. (See also W89-10114) 
(Cassar-PTT) 
W89-10116 


Missouri Univ.-Rolla. Dept. of Geological Engi- 
neering. 
Cc. D. Elifrits, and A. w. Hathaway. 


ransmission. American i 
for Testing and Materials, Philadelphia, PA. 1988. 
p 69-88, 4 fig, 2 tab, 11 ref. 


Descriptors: *Waste dumps, *Remote sensing, 
*Data acquisition, *Waste ae Sites, Satellite 
technology, Infrared Groundwater. 
Aerial photography, Wieteaeaies Geophysics, 
Geologic mapping, Mapping, Surface water. 


To record the condition of waste disposal sites 
before, during, and after disposal, remote sensor 
data from a variety of sources were evaluated and 
merged. This led to the development of a system of 
historic data source identi assessment of 


poral 
priate map bases at scales and levels of 
meet requirements for remedial eatienions and 
feasibility studies. Data used included U.S. Geo- 
logical Survey mapping p hy, Department 
of Agricultural A; tural Stabilization and Con- 
servation Service and Soil Service 
aerial odes tag EPA environmental — 
data, and aerial photography from 

local and regional agencies and contractors. This 
information allows soaitering of the impact of site 
operations on vegetation, soil, surface water, and 
| cmageeseny x Activities such as trench construc- 

tion, open burning, and waste spills may be identi- 
fied. (See also W89-10114) (Cassar-PTT) 
W89-10117 


ESTIMATION OF RESERVOIR SUBMERGING 
a USING PHOTO- 


AERIAL 
IRAPHS: EXAMPLE OF THE ERTAN HY- 
DROPOWER STATION ON THE YALONG 
RIVER IN SOUTHWEST 


CHINA, 

Academia Sinica, Beijing (China). Lab. of Re- 
source and Environmental Information Systems. 
H. Lin. 

IN: Geotechnical Applications of Remote Sensing 
and Remote Data Transmission. American Society 
for Testing and Materials, Philadelphia, PA. 1988. 
p 89-98, 2 fig, 3 tab, 4 ref. 


Descriptors: *Submergence, *Remote sensing, 

*Data acquisition, *Reservoir siting, Aerial pho- 

tography, Photography, Geologic mapping, Map- 

ping, Geophysics, Ertan ieee Scation, 
Yalong River, China, Hydroelectric plants. 


Remotely sensed and other spatial data were used 
to estimate reservoir submergence losses at the 
Ertan hydropower station on the Yalong River, 
China. An orthophotomap and a ee and 
land-use map of the submerged re, 

pleted using ing 1:45,000 and 1 “24,000-scale CIR pow 
photographs taken in winter and spring of 1981. 
After some typical on-site sampling in the region 
to be submerged, as well as synthetic analysis on 
the aerial photographs, a three-level classification 
system was developed, with 25 categories of po- 
tentially submerged objects classified by use of the 
maps. Each level of the classification system was 
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decided by the needs of the project design for 
investigating submergence losses, the resolution of 
the aerial photographs, and the minimum size of 
the mapping unit. The length or area of each 
category on the land-cover and land-use map was 
measured using a manual tracking digitizer. The 
root-mean-square accuracy standard was adopted 
for checking accuracy. Among the 25 classification 
categories, the difference between the statistical 
acreage of cultivated land determined from the 
estimation method using CIR aerial photographs 
and from the conventional method of on-site inves- 
tigation by surveyors was only 3.1%. (See also 
W89-10114) (Cassar-PTT) 

W89-10118 


LOCATION OF POTENTIAL GROUND SUB- 
SIDENCE AND COLLAPSE FEATURES IN 
SOLUBLE CARBONATE ROCK BY REMOTE 
SENSING TECHNIQUES, 

Surrey Univ., Guildford (England). Dept. of Civil 
Engineering. 

T. J. M. Kennie, and C. N. Edmonds. 

IN: Geotechnical Applications of Remote Sensing 
and Remote Data Transmission. American Society 
for Testing and Materials, Philadelphia, PA. 1988. 
p 99-121, 6 fig, 2 tab, 56 ref. 


Descriptors: *Geohydrology, *Subsidence, *Karst, 
*Remote sensing, *Data acquisition, *Rock me- 
chanics, *Subsidence, Carbonate rocks, Aerial pho- 
tography, Photography, Infrared imagery, Satellite 
technology, Great Britain, Sinks, Karst. 


Remote sensing was used in preliminary investiga- 
tion of solution features in carbonate rock. These 
features were of four forms: solution pipes, solu- 
tion widened joints, dolines, and swallow holes 
(disappearance of a surface stream). Most of the 
dolines in the study area were of the subsidence 
and collapse types. Aerial photography proved 
appropriate for solution features which have a 
surface expression. However, airborne multispec- 
tral scanners and thermal infrared line scan supple- 
mented aerial photography where indirect evi- 
dence of solution features were used for detection. 
Factors favoring the effectiveness of remote sens- 
ing were good lithological contrasts, geobotanical 
contrasts, infilled solution pipes on bare chalk sur- 
faces just beyond a cover deposit margin or along 
the feathering margin of cover deposits, and visible 
surface expressions. (See also W89-10114) (Cassar- 


PTT) 
W89-10119 


OF AIRBORNE GEMS/SAR 

SATELLITE-BORNE SEASAT/SAR 
RADAR IMAGERY: THE VALUE OF AR- 
CHIVED MULTIPLE DATA SETS, 
Louisiana Geological Survey, Baton Rouge. 
B. C. Hanson, and L. F. Dellwig. 
IN: Geotechnical Applications of Remote Sensing 
and Remote Data Transmission. American Societ 
for Testing and Materials, Philadelphia, PA. 1988. 
p 163-182, 7 fig, 2 tab. Jet Propulsion Laboratory 
contract 954946. 


Descriptors: *Remote sensing, *Data acquisition, 
*Radar, Geologic mapping, Mapping, Goodyear 
electronic mapping system, Seasat synthetic aper- 
ture radar, Satellite technology, Vegetation. 


To demonstrate the value of using radar imagery 
from systems having diverse parameters, X-band 
images of the Northern Louisiana Salt Dome area, 
generated by the airborne Goodyear electronic 
mapping system (GEMS) operating with an inci- 
dence angle of 75 to 85 degrees and a resolution of 
12 m, were analyzed in conjunction with imagery 
generated by the satellite-borne L-band Seasat/ 
SAR (synthetic-aperture radar) operating with a 
contrasting incidence angle of 23 degrees and a 
resolution of 25 m. The result was that otherwise 
unobtainable data became accessible when (1) ad- 
justments were made for the time lapse between 
the two missions, and (2) supporting ground data 
were acquired concerning the physical and vegeta- 
tive characteristics of the terrain in the study area. 
This supporting data included land management 
information, improved delineation of the drainage 
net, better definition of surface roughness in 


cleared areas, and swamp identification. (See also 
W89-10114) (Cassar PTT) 
W89-10120 


GEOTECHNICAL APPLICATIONS OF THREE 
NEW U. S. GOVERNMENT REMOTE SENS- 
ING PROGRAMS, 

Geological Survey, Reston, VA. 

B. F . Molnia. 

IN: Geotechnical Applications of Remote Sensing 
and Remote Data Transmission. American Society 
for Testing and Materials, Philadelphia, PA. 1988. 
p 183-191, 2 fig, 6 ref. 


Descriptors: *Geologic data, *Remote sensing, 
*Data acquisition, *Radar, *Aerial photography, 
Photography, National High-Altitude Photogra- 
phy Program, Side-Looking Airborne Radar Pro- 
gram, Shuttle Imaging Radar Program. 


Programs providing significant new data of geo- 
technical value are the National High-Altitude 
Photography Program (NHLP) and the Side- 
Looking Airborne Radar Program (SLAR), both 
administered by the U. S. Geological Survey’s 
National Mapping division, and the National Aero- 
nautics and Space Administration’s Shuttle Imag- 
ing Radar (SIR) Program. SIR data were collected 
by NASA from the space shuttle in 1981 and 1984 
on two missions designed to study the radar — 
tures of geological features. Among the uses of the 
data are regional structural interpretation, delinea- 
tion of drainage characteristics, evaluation of sur- 
face wetness characteristics, and assessment of 
rock and soil surface texture and grain size. The 
remotely sensed data from these three collection 
techniques are inex ive and readily obtained. 
(See also W89-10114) (Cassar-PTT) 

W89-10121 


CRITERIA FOR THE SELECTION OF 
REMOTE DATA TELEMETRY METHODS 
FOR GEOTECHNICAL APPLICATIONS, 
Synergetics, Boulder, CO 

G. L. Chedsey. 

IN: Geotechnical Applications of Remote Sensing 
and Remote Data Transmission. American Society 
for Testing and Materials, Philadelphia, PA. 1988. 
p 213-222, 2 tab, 4 ref. 


Descriptors: *Geologic data, *Dam inspection, 
*Remote sensing, *Data acquisition, Data transmis- 
sion, Monitoring, Satellite technology, Telemetry, 
Geostationary operational environmental satellite, 
Automation, Data processing, Radio, San Justo 
Dam, California, Ridgway Dam, Colorado, Dams. 


The types of automation and data acquisition used 
by Geotechnical Engineering and Mining Services 
to monitor conventional geotechnical instruments 
is described. Examples of the instruments include 
pneumatic and vibrating wire piezometers, ther- 
mistors, and stream and reservoir level sensors. 
Four types of data transmission are compared in a 
table: UHF radio, communication line (twisted pair 
and fiber optic), satellite, and meteorburst radio. 
Listed in the table are the best application, trans- 
mission range/rate and times per day, accessibility, 
reliability, and relative cost. Case histories are 
given of automated systems used in dam monitor- 
ing: the San Justo Dam in California and the 
Ridgway Dam in Colorado. For the San Justo 
Dam, telemetry used was communications cable, 
telephone, and satellite; for the Ridgway Dam, 
communications line, UHF radio, and satellite 
were used. (See also W89-10114) (Cassar-PTT) 
W89-10122 


DATA AND ORGANIZATIONAL REQUIRE- 
MENTS FOR LOCAL PLANNING, 

Illinois Univ. at Chicago Circle. School of Urban 
Planning and Policy. 

For primary bibliographic entry see Field 5G. 
W89-10128 


DEVELOPMENT OF EFFECTIVE GROUND- 
WATER SAMPLING PROTOCOLS, 

Illinois State Water Survey Div., Champaign. 
Ground-Water Section. 


M. J. Barcelona, and J. P. Gibb. 

IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 17-26, 3 fig, 3 tab, 13 ref. 


Descriptors: *Groundwater, *Network design, 
*Water sampling, *Water quality, *Quality con- 
trol, Decision making, Groundwater pollution, 
Monitoring, Field tests, Drilling, Water analysis, 
Hydrology. 


The demand for representative groundwater qual- 
ity samples has been driven by the realization that 
our water resources are vulnerable to a variety of 
surface contaminant sources. The techniques by 
which samples are collected will materially affect 
the reliability of the analytical data. The need for 
the progressive refinement of sampling and related 
pe into sampling protocols is emphasized 
over the standardization of monitoring network 
designs or the drilling, sampling and analytical 
protocols which are elements of the design. The 
most effective sampling protocol for a particular 
investigation must be tailored to the actual site 
conditions and the information needs of the pro- 
gram. Essential elements of a comprehensive sam- 
pling protocol are identified and an example which 
should prove useful for designing reliable ground- 
water quality investigations is provided. The exam- 
ple network design is developed by a series of 
decision trees which allow one to weigh various 
factors and conditions in a direct manner so as to 
document how decisions are made. The best model 
for an effective groundwater sampling protocol is 
one that is flexible and permits refinement as condi- 
tions at a site become better understood. (See also 
W89-10153) (Author’s abstract) 

W89-10154 


IN SITU, TIME-SERIES MEASUREMENTS 
FOR LONG-TERM GROUND-WATER MONI- 
TORING, 

Technos, Inc., Miami, FL. 

R. C. Benson, M. Turner, P. Turner, and W. 
Vogelsong. 

IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 58-72, 10 fig, 34 ref. 


Descriptors: *Groundwater, *Monitoring, *Data 
acquisition, *Time series analysis, *Hydrologic 
data collections, *In situ tests, “Groundwater pol- 
lution, Geophysics, Long-term planning, Water 
quality control, Data acquisition, Assessment, 
Drilling, Observation wells, Hydrologic systems, 
Subsurface mapping, Pollutant identification, Spe- 
cific conductivity, Interstitial water, Sampling, 
Water analyses, Plumes. 


Because recent legislation has made long-term 
groundwater monitoring an important issue, the 
methods by which data at a site are collected are of 
utmost importance. The traditional method of site 
assessment, which consists of drilling a number of 
monitor wells from which water samples can be 
taken and tested, does not provide enough infor- 
mation on which to base a long-term groundwater 
monitoring program. In situ, time-series measure- 
ments using a variety of geophysical techniques, on 
the other hand, can provide a wealth of informa- 
tion not available through traditional measurement 
methods. Over the past ten years, geophysical 
measurements made from the surface have been 
used extensively at waste disposal sites to assess 
natural hydrogeologic conditions and map the lat- 
eral and vertical distribution of contaminants. In 
recent years, downhole measurements have been 
used to produce more detailed information about 
vertical contaminant distribution through the use 
of vertical profiles. Made at appropriate intervals 
over a period of time, surface and downhole meas- 
urements can be used to provide highly accurate, 
three-dimensional maps of contaminant flow in 
groundwater and provide a means of early leak 
detection at waste dis; sites. Because the 
values measured by geophysical methods are domi- 
nated by the specific conductance of pore fluids, 
they can be related to the specific conductance of 
groundwater samples, thus correlating geophysics 
with traditional assessment methods. Correlation 
between in situ, geophysical measurements and 





inorganic groundwater sample analyses have been 
as good as 0.96 at the 95% confidence level. At 
one landfill, the correlation with total organic 
carbon was 0.85 at the 95% confidence level. 
Three examples of sites where the spatial extents of 
contaminant plumes have been mapped using geo- 
physical, time-series measurements are presented. 
They consist of a localized spill, a large landfill, 
and a flowing, abandoned well. Measurements 
taken over a period of time at each of these sites 
clearly illustrate how the actual dynamics of a 
contaminant plume can be assessed as it interacts 
with natural and man-induced variables. (See also 
W89-10153) (Author’s abstract) 
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COMBINING SURFACE GEOELECTRICS AND 
GEOSTATISTICS FOR ESTIMATING THE 
DEGREE AND EXTENT OF GROUND-WATER 
POLLUTION, 

Nebraska Univ.-Lincoln. Dept. of Civil Engineer- 


ing. 

W. E. Kelly, I. Bogardi, M. Nicklin, and A. 
Bardossy. 

IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 73-85, 18 fig, 2 tab, 8 ref. 


Descriptors: *Groundwater pollution, *Geophys- 
ics, *Measuring instruments, *Data acquisition, 
*Network design, *Statistical methods, Observa- 
tion wells, Prediction, Hydrologic models, Specific 
conductivity, Error analysis, Field tests, Estimat- 
ing, Subsurface mapping. 


Geostatistical techniques are presented for estimat- 
ing the areal distribution of specific conductance as 
an indicator of the degree and extent of ground- 
water pollution. Combinations of measurement 
types including surface geoelectrics and monitor- 
ing wells are evaluated in terms of the prediction 
error. A realistic example using several combina- 
tions of surface resistivity and borehole measure- 
ments of specific conductance is presented. Results 
of the example are analyzed and show the increase 
in prediction accuracy possible by combining the 
two measurement types. (See also W89-10153) 
(Author’s abstract) 
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USE OF CONTROLLED SOURCE AUDIO 
MAGNETOTELLURICS (CSAMT) TO DELIN- 
EATE ZONES OF GROUND-WATER CON- 
TAMINATION--A CASE HISTORY, 

Engineering Enterprises, Inc., Norman, OK. 

R. M. Tinlin, L. J. Hughes, and A. R. Anzzolin. 
IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
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— etic studies, Abandoned wells, Injection 

ye may Surface runoff, Vertical flow, 
Brines, Aquifers, Electrical = Resistivity, 
Electric fields, Aquifers, Chlorides, Oklahoma, 
Case studies, Water pollution surface. 


A significant potential for the pollution of fresh- 
water aquifers exists due to oilfield waterflood 
operations. The sources of potential pollution are 
surface spills, a lack of mechanical integrity of 
injection wells, and improperly plugged wells 
which are in communication with the injection 
zone. Surface spills are relatively easy to detect 
and control. Procedures for checking the mechani- 
cal integrity of a properly constructed injection 
well are available. Making a determination in the 
absence of good records as to whether or not a 
well is improperly plugged, providing a conduit 
for the vertical migration of formation brines from 
the production zone to shallower fresh-water 
aquifers, is very difficult. Electrical surface geo- 
physical methods offer considerable promise in 
detecting the movement of formation brines into 
fresh-water aquifers, through improperly aban- 
doned or plugged wells. An electrical surface geo- 
physical technique, Controlled Source Audio-Fre- 
quency Magnetotellurics (CSMAT) has been ap- 
plied to locate the presence of anomalies resulting 


from the upward movement of formation brines 
through improperly plugged wells. The primary 
objective in a CSMAT survey is to provide appar- 
ent resistivity and the phase angle between the 
electric and magnetic fields over a prospect area. 
CSMAT has the advantages of excellent lateral 
resolution, good depth penetration (a kilometer or 
more) and is relatively inexpensive. The frequency 
and resistivity of the subsurface control the depth 
of penetration. The lower the frequency, the 
deeper the penetration. A CSMAT survey was run 
in an oil-producing field in east central 

which is currently on bg ome and geo 
abandoned and apparently improperly plu; 
wells. The water in the Vamoosa aquifer underly- 
ing the study area has a high chloride content. The 
objective of running the CSMAT survey was to 
locate suspected low-resistivity anomalies due to 
formation brines in the vicinity of improperly 
plugged wells and to attempt to map their extent. 
(See also W89-10153) (Author’ 's pore Br 
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PRACTICE--AN OVERVIEW, 
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For primary bibliographic entry see Field 7A. 
W89-10162 


MODIFIED REVERSE-CIRCULATION AIR 
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TAMINATION SITES, 

Clark (Edward E.) Engineers-Scientists, Inc., 
Miami, FL. 
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W89-10163 


MONITORING WELL CONSTRUCTION, AND 
RECOMMENDED PROCEDURES FOR 
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MENTS USING A HEAT-PULSING FLOWME- 
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K-V Associates, Inc., Falmouth, MA. 
For primary bibliographic entry see Field 8A. 
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A method is proposed to verify whether wells and 
piezometers have been adequately sealed into the 
ground to avoid vertical communication between 
aquifers and thus prevent misleading results of 
both piezometric levels and contamination 

The method makes use of variable-head permeabil- 
ity tests that are not interpreted by the common 
graph of In H versus t, but by the more fundamen- 
tal graph of the water velocity versus the total 
head difference. Both presentations are mathemati- 
cally equivalent. If there is some error in the 
‘measured’ piezometric level, it will be hidden in 
the common logarithmic diagram, but it can be 
easily detected with the proposed velocity dia- 
gram. The method is illustrated by typical exam- 
ples of velocity and their interpretation. 
According to the author’s experience, the 

of partial seals along piezometer pipes should be 
discouraged and a full-length seal is preferred. (See 
also W89-10153) (Author’s abstract) 
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DESIGN CONSIDERATIONS AND THE QUAL- 
ITY OF DATA FROM MULTIPLE-LEVEL 
GROUNDWATER MONITORING 

Westbay Instruments Ltd., North Vancouver (Brit- 
ish Columbia). 

For primary bibliographic entry see Field 7A. 
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VERIFICATION OF SAMPLING METHODS 
AND SELECTION OF MATERIALS FOR 
GROUNDWATER CONTAMINATION STUD- 


Illinois State Water Survey Div., Champaign. 
Aquatic Section. 

For primary bibliographic entry see Field 5A. 
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CHEMICAL STABILITY PRIOR TO GROUND- 

ban SAMPLING: A REVIEW OF CURRENT 
WELL PURGING METHODS, 

Acres International Ltd., Niagara Falls (Ontario). 

For primary bibliographic entry see Field 5A. 
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INVESTIGATIONS OF TECHNIQUES FOR 
PURGING GROUND-WATER MONITORING 
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Steam Improvement, Inc, Kalamazoo, Ml: Cow 
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RECENT DEVELOPMENT OF DOWNHOLE 
WATER SAMPLERS FOR TRACE ORGANICS, 
J. H. Ficken. 

IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Phila- 
delphia, PA. 1988. p 253-257, 2 fig. 
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these samplers has been developed to allow remov- 

al of the water under pressure. This desi — 

prevent the escape of volatile substances 

water sample. Fabrication materials iechedie stain- 

less steels, fluoroelastomers, and other fluorinated 

_ also W89-10153) (Author’s abstract) 
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FIELD EVALUATION OF SEVEN SAMPLING 
DEVICES FOR PURGEABLE ORGANIC COM- 
POUNDS IN GROUND WATER, 

Geological Survey, Trenton, NJ. 

T. E. Imbrigiotta, J. Gibs, T. V. Fusillo, G. R. 
Kish, and J. J. Hochreiter. 
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Seven different sampling devices--(1) a bladder 
pump, (2) a helical-rotor submersible pump, (3) a 
gear submersible pump, (4) an open bailer, (5) a 
point-source bailer, (6) a syringe sampler, and (7) a 
peristaltic pump--were evaluated to determine 
their ability to recover purgeable organic com- 
pounds (POCs) from groundwater under field con- 
ditions. Significant differences among the mean 
concentrations obtained with each sampler were 
found for selected POCs at each of three sites. The 
overall order of the sampling devices from highest 
to lowest recovery using data from all three sites 
yielded the following: (1) gear submersible pump, 
(2) point-source bailer, (3) open bailer, (4) helical- 
rotor submersible pump, (5) bladder pump, (6) 
syringe sampler, and (7) peristaltic pump. The 
overall standardized mean concentrations of Sam- 
plers 1 through 5 were closely grouped, indicating 
these devices were very similar in their ability to 
recover POCs. A similar overall order of the coef- 
ficients of variation indicated no clear difference 
between the sampling devices in the precision with 
— they recovered POCs. However, the three 
lers with the lowest coefficients of variation 
thig est precision) were all positive-displacement 
pumping devices whereas the three samplers with 
the highest coefficients of variation (lowest preci- 
sion) were all grab-sampling devices. (See also 
W89-10153) (Author’s abstract) 
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METHOD FOR GROUND-WATER INVESTI- 
GATIONS, 

BAT Envitech A.B., Stockholm (Sweden). 
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Groundwater studies are often associated with the 
use of actions or materials which can lead to 
introduction of errors or contamination. For in- 
stance, transfer of liquids from a bailer to a labora- 
tory vial can permit volatile chemicals sampled 
from water in an open well to escape, or can give 
rise to external contamination or human contact 
with the fluids. A set of devices, the BAT Ground- 
water Monitoring System, has been developed 
which specifically eliminates these and other diffi- 
culties. All individual elements of the system are 
hermetically sealed, permitting in situ conditions 
(for example pressures and dissolved gases) to be 
maintained. Hydraulic interconnections and fluid 
transfers are achieved through use of hypodermic 
needles, flexible septa, and internally generated 
pressure gradients. The system permits pressurized 
sampling of both liquids and gases from virtually 
any depth in groundwaters, open or sectioned-off 
wells, and piping systems, as well as directly from 
surface waters. Groundwater may be extracted in 
situ from either the saturated or vadose zones of 


soil or rock formations. Samples are taken in the 
field with the same presterilized and pre-evacuated 
vials that will be sent to the laboratory; no further 
transfers, pumps, or piping mec are re- 
quired. Since the samples are sealed and pressur- 
ized, the total gas content will remain the same as 
that at the sampling site, and the samples can truly 
be said to be representative of the in situ condi- 
tions. The in situ system also contains additional 
above-ground components for use in groundwater 
investigations. These measure groundwater pres- 
sures or soil suctions, perform tests of hydraulic 
conductivity, and allow tracer tests to be run. All 
of these devices use needles and septa to access the 
only below-ground piece of iter tp This--a 
permanently installed and sealed filter rh ema 
no electronics, and only a single 

flexible septum. (See  & Wws9- 10153) 3) CAnthor’s 
abstract) 
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SUCTION LYSIMETER OPERATION AT HAZ- 

ARDOUS WASTE SITES, 

Kaman Tempo, Santa Barbara, CA. 
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American Society for Testing and Materials, Phila- 
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A laboratory experimental system has been created 
that can measure the effects of permeant composi- 
tion on pore-fluid movement in a soil specimen 
mounted in a conventional triaxial cell. These ef- 
fects include the variation of permeability that 
arises when the pore-fluid composition changes 
within a soil, and also the tendency for a permeant 
composition gradient to cause pore-fluid move- 
ment. The system is based on the previously re- 
ported capabilities and advantages of the flow- 
pump method for permeability measurements. The 
system also utilizes a permeant-control subsystem 
that facilitates bringing deaired solutions of arbi- 
trary chemical composition from storage reservoirs 
to the ends of a test specimen. (See also W89- 
10153) (Author’s abstract) 

W89-10178 


METHODS FOR VIRUS SAMPLING AND 
ANALYSIS OF GROUND WATER, 

Arizona — Tucson. Dept. of Nutrition and 
Food Scien 

For cient bibliographic entry see Field 5A. 
W89-10179 
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The methylene blue method for the colorimetric 
determination of aqueous sulfide was modified and 
evaluated for field use in the concentration range 
of 0.3 to 1500 micrometers of sulfide. Aqueous 
sulfide (H2S, HS(-), and S(--)) reacts with N,N- 
dimethyl-p-phenylenediamine sulfate and ferric 
chloride in an acidic solution, forming a methylene 
blue complex which is meas SS . ., 
trically at 670 —— M ications to — 
method permit rapid and repetitive sampling, 
produce reproducible standard curves, and define 
the limitations on stability of reagents and of the 
color-complex. Field measurements are made 
easily after the reagents have been standardized in 
the laboratory. The method has a relative standard 
deviation of (+/-)3.8% at 80 micrometers and 
(+/-)0.84% at 420 micrometers S(--). The method 
was laboratory tested for possible interferences 
from phenols, polynuclear aromatic hydrocarbons 
and salts. Sulfide concentrations up to 70 microme- 
ters were measured in groundwater contaminated 
with creosote waste products including phenols 
and aromatic hydrocarbons. No interferences were 
found from these constituents. (See also W89- 
10153) (Author’s abstract) 
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PRECIPITATION DETECTION WITH SATEL- 
LITE MICROWAVE DATA, 

National Environmental Satellite, Data, and Infor- 
mation Service, Washington, DC. 

C. Yang, and A. Timchalk. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-240239. 
Price codes: A03 in paper copy. AOI in microfiche. 
NOAA Technical Report DIS 32, June 1988. 
27p, 8 fig, 11 tab, 17 ref. 


Descriptors: *Remote sensing, *Precipitation, 
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studies, Correlation analysis. 


When all four channels of the National Oceanic 
and Atmospheric Adminstration, (NOAA) polar- 
orbiting satellite Microwave Sounding Unit (MSU) 
instrument were screened against a measure of rain 
rate, MSU Ch 2 (53.74 gegsherts) was found to be 
the most useful channel for detecting precipitation 
over land. A median filter algorithm which isolat- 
ed the decrease in brightness temperature of MSU 
Ch 2 from the no: background temperature in 
this channel was used to calculate a Media Filter 
Anomaly (MFA2). The MFA2 values were found 
to be correlated with an Effective Rain Rates 
(ERR). Coefficients were as high as 0.6 over land 
during the spring and summer cases. Correlation 
was highest when convection was strong and echo 
tops reached to near the tropopause levels. In the 
winter cases, convection was relatively weak and 
rain rates were small. Echo tops were relatively 
low and reached to only approximately 25,000 ft. 
For the winter cases, the MFA2 algorithm showed 
no skill in detecting precipitation. Results indicate 
that the MFA2 is marginally useful in detecting 
rain rates. Its operational use in the TIROS Oper- 
ational Vertical Sounding (TOVS) algorithm, 
however, does serve well to prevent ‘cold’ biased 
temperature retrievals from being calculated in 
areas where precipitation contamination is strong. 
(Author’s abstract) 
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CHEMICAL ANALYSIS OF WATER: GENER- 
AL PRINCIPLES AND TECHNIQUES, 

Water Research Centre, Medmenham (England). 
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D. T. E. Hunt, and A. L. Wilson. 
Royal Society of Chemistry, Burlington House, 
London W1V OBN, England. 
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In establishing a program of water and sampling 
and analysis, it is useful to consider the total proc- 
ess as composed of a number of sequential stages: 
Stage 1: define objectives, determinands, the accu- 
racy required, and use to be made of results; Stage 
2: define sampling location(s); Stage 3: define times 
and frequency of sampling; Stage 4: choose analyti- 
cal m estimate the accuracy of results, and 
establish routine procedures for checking accura- 
cy; Stage 5: choose sampling procedures, and, if 
necessary, check their suitability; Stage 6: choose 
sample-stabilization procedures, and, if necessary, 
check their suitability; and Stage 7: define report- 
ing and data-handling procedures for routine ana- 
lytical results. Section 2 discusses the analytical 
information required for the water of interest. The 
main topics dealt with are: (1) defining the objec- 
tives of the program and the use to be made of 
analytical results; (2) definition of the determin- 
ands; and (3) definition of any special requirements 
on analytical results. Section 3 discusses: factors 
affecting the spatial variability of water quality and 
their impact on choice of sampling locations to 
give representative results; and factors affecting 
the temporal variability of water quality and their 
influence on the times and frequencies of sampling 
necessary to provide representative samples. Sec- 
tion 4 describes the nature of errors in analytical 
results and also presents some sample statistical 
ideas and —s of value in quantifying these 
errors. Section 5 discusses in great detail the 
sources, estimation, and control of the bias of 
analytical results in individual laboratories. Section 
6 deals in depth with the estimation and control of 
the precision of analytical results in individual lab- 
oratories. Section 7 describes a detailed procedure 
for ensuring that all laboratories of a group achieve 
a specified accuracy. Section 8 considers how the 
discussion in Sections 4 to 6 bears on the way in 
which routine analytical results should be report- 
ed. Sections 9 through 13 discuss the equipment 
used in these analyses, how well the equipment 
performs, and procedures to be used for data han- 
dling purposes. (Lantz-PTT) 
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and Materials, Philadelphia. PA. 1983. p site 127, 274 
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Although the structure and organization of hazard 
evaluation or toxicity testing protocols are quite 
varied, the most familiar ones espouse sequential 
testing. That is, simple inexpensive range-finding 
conte invebelun-ciuaie agusien eve enn a0 tip outiet 
and through tiers or phases in which 
the tests increase in complexity, sophistication, 
cost, and frequently, duration. Tie ennent of evi- 
dence needed to make a sound estimate of hazard 
will differ from chemical to chemical, and only a 
few of the more dangerous or persistent chemicals 
valunt chaos duntisicee anaemtaas ee 
volume of new chemicals 

scarce resources for ting po prohibit a com- 
plete series of tests on chemicals. However, 
there is no com evidence that sin 

tests can be used to predict reliable responses at 
more complex levels of organization. In addition, 
the belief that multispecies, community, and eco- 
system toxicity tests are second-order tests that can 
only be carried out after single-species 
questionable assumption. Although tests at higher 
levels of organization = many are 
less expensive than or comparable in cost to long- 
term, continuous-flow exposure tests of single 
cies. If toxicity testing at different levels of organi- 
zation is to be simultaneous instead of sequential, 
much more attention needs to be given to increas- 
ing the array of suitable test methods for multi 
cies testing than has been the case in the past. ( 
also W85-10209) (White-Reimer-PTT)(Author’s 


abstract) 
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TION STRESS, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
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burg. Dept. of Biology. 
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*Testing procedures, *Water pollution effects, 
*Heavy metals, *Chromium, Aquatic inverte- 
brates, Midges, Chironomus tentans, Larval move- 
ment, Optical fiber light-interruption biomonitor- 
ing system. 


An optical-fiber light-in' biomonitoring 
system for examining the activity of aquatic inver- 
tebrates has been developed to test potential toxici- 
ty of chromium and other compounds on tubico- 
lous larval Diptera (Chironomidae). Chromium has 
been identified as a heavy metal of environmental 


it hes Seen chown in other studies thet the sutes 
and duration of mo are cc lied by dis- 
solved oxygen levels and temperature. Chromium 
alters the duration but not the rates of the three 
movement phases. At 0.01 ppm chromium, larval 
movement patterns were not altered. At 0.1 and 
1.0 ppm, the duration of the respiratory phase was 
suppressed. Levels from 10.0 to 1000.0 ppm pro- 
gressively increased the duration of this phase. The 
48-h ECSO for fourth instar larvae was calculated 
to be 61.0 ppm chromium, which shows that the 
change in respiratory movements does indicate 
potential lethality of the solutions. Thus, the bio- 
monitoring system’s sensitivity is apparent in de- 
tecting low-level effects of a heavy metal on this 
aquatic invertebrate. (See also W89-10209) (Au- 
‘Gave duet 
W89-10239 
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METEOROLOGICAL SATELLITE PRODUCT 
SUPPORT AND RESEARCH FOR PROJECT 
GALE, 

Wisconsin Univ.-Madison. Space Science and En- 


gineering Center. 

CS. Velden, W. L. Smith, T. H. Achtor, and W. 
P. Menzel. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as N88-26193. 
Price codes: A03 in paper copy, A01 in microfiche. 
Final Report, June 1988. 33p, 6 fig, 3 append. 
NASA Contract NAGS-742. 


Descriptors: *Meteorology, *Satellite technology, 
*Rainfall intensity, *Remote sensing, Genesis of 
Atlantic Lows Experiment, Research priorities, 
Data acquisition, Rainfall, Data collections. 


This report summarizes participation and accom- 
plishments by the Cooperative Institute for Mete- 
orological Satellite Studies (CIMSS) in the Genesis 
of Atlantic Lows Experiment (GALE), during the 
two and a half year period of support by NASA. 
The CIMSS participation in GALE has focused on 
three main areas: (1) real-time support of the field 
phase, centered on a McIDAS workstation; (2) 
satellite data collection, archive, product genera- 
tion, and dissemination; and (3) research into satel- 
lite rainfall estimation and data assimilation. A 
partial list of tasks accomplished by CIMSS in 
support of GALE includes: (1) real-time support of 
the GALE field phase, including the installation 
and manning of a McIDAS workstation in the 
GALE operations center; (2) collection, archival 
and distribution of geostationary and polar-orbiting 
satellite measurements; (3) generation, post-proc- 
essing and distribution of special satellite-derived 
data (soundings, sea surface temperature fields, 
cloud and water vapor tracked winds, etc.); (4) 
production of a videotape of animated satellite 
imagery during the two-month GALE field phase; 
(5) production of an atlas of GOES satellite image- 
ry during the two-month GALE field phase; (6) 
production of a set of analyses, 12 hour interval; 
(7) research into 4-D data assimilation utilizing the 
special, high-density GALE data set and the 
CIMSS data analysis and forecast system; (8) pro- 
duction of a set of satellite-estimated rainfall maps 
(6 hr interval, and 24 hr interval); and (9) research 
into the accuracy of the satellite-estimated rainfall 
maps, focusing on comparisons to special GALE 
rain gauge measurements. (Lantz-PTT) 

W89-10260 


REMOTE MONITORING OF ECOLOGICAL 
CONDITION OF AQUATIC ECOSYSTEMS, 
Hydrochemical Inst., Goskomhydromet, USSR. 

A. A. Gittelson, and A. M. Nikanorov. 

IN: Fate and Effects of Pollutants on Aquatic 
Organisms and Ecosystems. Proceedings of USA- 
USSR Symposium, Athens, Georgia, October 19- 
21, 1987. Report No. EPA/600/9-88/001, May 
1988. p 166-182, 11 fig, 15 ref. 


Descriptors: *Remote sensing, *Water quality, 
*Buffer capacity, *Monitoring, *Aquatic environ- 
ment, Chlorophyll a, Water temperature, Minerals, 
Salinity. 


One of the basic objectives of water chemistry and 
aquatic biology is to develop scientific grounds and 
methods of monitoring and ecological condition of 
aquatic ecosystems. Buffer capacity of a water 
body is one important factor for decision-making 
in this kind of monitoring. The factors mainly 
responsible for determining the buffer capacity of 
aquatic ecosystems for heavy metal pollution are: 
hydrobiota biomass and its condition determined 
by chlorophyll a; suspended minerals and dissolved 
organics concentrations; temperature; and water 
salinity. Investigations have created the n 

prerequisites for development and application of 
noncontact methods of chlorophyll a concentra- 
tion estimation in phytoplankton with standard 
error not > 2.3 mg/cu m, suspended soils concen- 
tration with standard error < 3.5 ppb, concentra- 
tions of humic and fulvic acids with the error < 5 
ppb, water salinity with the error about 0.5 g/kg 
and temperature < 0.6 C. Validation of these 
methods with short term control of aquatic ecosys- 
tems allows us to conclude that their application 
further improves monitoring of water bodies, pro- 


vides short term determination of buffer capacity, 
and allows decision making in real time. (See also 
W89-10262) (Lantz-PTT) 

W89-10276 


NEAR-REAL TIME INFRARED OBSERVA- 
‘CLEAN’ 


TIONS OF ACIDIC SULFATES IN 

AIR AT MAUNA LOA, HAWAII, 

Argonne National Lab., IL. Chemical Technology 
Di 


iV. 
For primary bibliographic entry see Field 5A. 
W89-10278 


AEROSOL NITRATE AND SULFATE: MEAS- 
UREMENTS BY THREE DIFFERENT CO-LO- 
CATED SAMPLERS, 

Argonne National Lab., IL. Chemical Technology 
Div. 


S. A. Johnson, and R. Kumar. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-010046. 
Price codes: A02 in paper copy, AO1 in microfiche. 
Report No. CONF-8806123--3, (1988). 5p, 3 fig, 5 
ref. DOE Contract DW89932572-01-0. 


Descriptors: *Acid rain, ‘*Nitrates, *Sulfates, 
*Sampling, Chemical analysis, Air pollution. 


Nitrates and sulfates are the dominant chemical 
species in atmospheric aerosols that are responsible 
for the dry deposition of acidity from the atmos- 
phere. These ambient nitrates and sulfates are nitric 
acid and sulfuric acid, and their partially or com- 
pletely neutralized salts with ammonia. Atmos- 
pheric aerosol samples were collected and ana- 
lyzed at irregular times during the summer and fall 
of 1986. Three different sampling techniques were 
used: the ‘Canadian Filter Pack’ (CFP) collected 
aerosol particles and reactive gases on separate 
teflon membrane filters; the Annular Denuder 
System (ADS) removed the acidic and basic gases 
from the sampled air stream before the particles 
were collected on a teflon membrane filter; and the 
Attenuated Total internal Reflection (ATR) im- 
pactor collected size-fractionated submicrometer 
aerosol particles on KRS-5 internal reflection ele- 
ments. Significant differences were observed in the 
nitrate content of the samples collected by the 
three different techniques. Further, the measured 
nitrate levels changed during storage. In many 
ATR samples the nitrate content decreased over a 
storage period of hours to weeks; in some cases the 
nitrate disappeared completely; some other sam- 
ples showed a stable nitrate content after an initial 
decrease; and in at least one case, a high level of 
nitrate persisted over a long storage time. This 
‘volatile’ nitrate was observed only in the ATR 
samples; samples from the CFP and ADS showed 
only the stable nitrate. These results indicate that 
indeed there are differences among these aerosol 
sampling procedures. At least some of these differ- 
ences may be caused by the devices’ time resolu- 
tion. The shorter sampling times of the ATR indi- 
cate that there are transient occurrences of nitrate- 
bearing aerosol. A real-time or near real-time aero- 
sol sampling and analytical technique would be 
very helpful for such analyses. The ATR impactor 
is being developed into such a real-time instrument. 
(Lantz-PTT) 

W89-10279 


SURVEY AND EVALUATION OF FINE 
BUBBLE DOME AND DISC DIFFUSER AER- 
ATION SYSTEMS IN NORTH AMERICA, 
Houck (D.H.) Associates, Inc., Silver Spring, MD. 
For primary bibliographic entry see Field 5D. 
W89-10280 


CAPILLARY COLUMN GC-MS DETERMINA- 
TION OF 77 PURGEABLE ORGANIC COM- 
POUNDS IN TWO SIMULATED LIQUID 


WASTES, 

Battelle Columbus Labs., OH. 

For primary bibliographic entry see Field 5A. 
W89-10286 


TRADE OFF BETWEEN THE COMPLEXITY, 
INPUT DATA AND SCALE OF APPLICATION 


OF THE RAINS-LAKE MODEL: A STATISTI- 
CAL ANALYSIS, 

International Inst. for Applied Systems Analysis, 
Laxenburg (Austria). 

J. P. Hettelingh, and R. H. Gardner. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-010134. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Report No. CONF-880679--3, (1988). 18p, 5 fig, 3 
tab, 22 ref. DOE Contract DE-AC0S- 
84ORR21400 


Descriptors: *Acid rain, *Model studies, *Statisti- 
cal analysis, *Water pollution effects, Hydrogen 
ion concentration, RAINS model, Regression anal- 
ysis, Lake acidification. 


To use a complex, process oriented site model for 
predicting broad-scale environmental effects as- 
sumes: (1) the availability of a large, quality data 
base for calibrating the model; and (2) the validity 
of the process of extrapolating site specific results 
toa — region. The greater the level of extrapo- 
lation the more error prone the model results may 
become. A simplified version of a complex process 
oriented RAINS (Regional Acidification Informa- 
tion and Simulation) Lake Model (RLM) was de- 
veloped by regression methods to quantify these 
extrapolation errors. RLM variables that explain 
> 1% of the variation in the model output (pH of 
1980) were selected and calibrated to the measured 
pH distribution in 1980 in the southern region of 
Finland from 1920 to 1980. An iterative procedure 
was then used to select the minimum number of 
variables which best represented the behavior of 
the RLM. This paper presents a method for reduc- 
ing the —— of the RLM. The method con- 
sists of: (1) finding the most important variables of 
RLM; (2) formulating a relationship between these 
variables that describe regional acidification ap- 
proximately as good as RLM; (3) calibrating the 
relationship to available pH data; and (4) reducing 
the used number of variables to obtain the final 
form of the RLM Simplification (SRLM). When 
exposed to extreme conditions (very different re- 
gional circumstance and/or very high deposition), 
the SRLM predicted larger shifts in lake pH 
values. (Lantz- 

W89-10288 


STUDY OF GROUNDWATER COLLOIDS AND 
THEIR ABILITY TO TRANSPORT RADIONU- 


CLIDES, 

Ytkemiska Inst., Stockholm (Sweden). 

K. Tjus, and P. Wikberg. 

Available from the National Technical information 
Service, Springfield, VA 22161, as DE88-752719. 
Price codes: A03 in paper copy, A01 in microfiche. 
Technical Report SKB TR 87-12 March 1987. 24p, 
9 fig, 4 ref, 2 append. 


Descriptors: *Path of pollutants, *Groundwater 
pollution, *Radioisotopes, *Colloids, *Spectrosco- 
py, *Measuring instruments, Pollutant identifica- 
tion, Light quality. 


The general aim of this investigation was to test 
two photon correlation spectroscopy units, to see 
if they can be used to measure the colloid concen- 
tration in groundwater and the surface potential 
(zeta potential) of these colloids. The equipment 
for dynamic light scattering was found to be sensi- 
tive for the detection of colloids in groundwater 
down to 100 micrograms/L (ug/L). The highest 
amount d in real ground was 400 ug/ 
L. The equipment for measuring the zeta potential 
is also based on dynamic light scattering, in combi- 
nation with the detection of a Doppler shift in the 
frequency of the scattered light in an electric field 
(Malvern Zetasizer). This equipment is less sensi- 
tive than conventional light scattering equipment; 
it is necessary to concentrate the groundwater 
between 200 and 1000 times. (Lantz-PTT) 
W89-10291 





CONTAMINATION OF TWO DIMENSIONAL 
AQUIFERS BY POLLUTANTS, 

International Centre for Theoretical Physics, Tri- 
este (Italy). 

A. R. Bestman. 





Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-7011865. 
Price codes: A02 in paper copy, A01 in microfiche. 
Report No. IC/87/122, (1987). ts 2 fig, 3 ref. 


Descriptors: *Groundwater pollution, *Confined 
aquifers, *Mathematical models, *Path of pollut- 
ants, Oil pollution, Model studies, Finite element 
method, Finite difference methods, i 
equations. 


The contamination of an aquifer by crude oil is 
modeled as a two dimensional, two phase, movi 

boundary problem for immiscible water and 

The solution methodology presented here, uses the 
front tracking method followed by a finite ele- 
ment/finite difference discretization. The resulting 
equations constitute a system of first order, nonlin- 
ear, coupled ordinary differential equations with 
initial conditions. This system is tackled by the 
classical Runge-Kutta method. The motion of the 
pollutant front is governed by the equations 
x=X(t) and y=Y(t). Derivations therefore and 
their results are presented quantitatively. (Author’s 


abstract) 
W89-10292 


SENSITIVITY STUDIES FROM TWO SCAV- 
ENGING MODELS, 

Battelle Pacific Northwest Labs., Richland, WA. 
C. M. Berkowitz, and D. J. Luecken. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-008187. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. PNL-SA--15289, August 1987. 13p, 9 
ref. DOE Contract DE-AC06-76RLO 1830. 


Descriptors: *Sensitivity analysis, *Model studies, 
*Path of pollutants, *Precipitation, *Acid rain, Sul- 
fates, Aerosols, Meteorology, Cloud water, Con- 
vection. 


Results from sensitivity studies from two wet dep- 
Osition models are presented. One model (the 
RSM) was designed for inclusion in the Regional 
Acid Deposition Model (RADM). The RSM can 
easily simulate a variety of meteorological and 
initial chemical conditions, and is therefore suited 
for a number of sensitivity studies. It has this 
flexibility as a result of the steady-state assumptions 
associated with its meteorology. The other model, 
used in an Electric Power Research Institute 
(EPRI) study, makes use of preprocessor simula- 
tions defining detailed, time-dependent cloud simu- 
lations, which are then used to drive a version of 
the PLUVIUS series reactive scavenging model, 
which —— wet removal and aqueous 
chemistry latter approach is less suitable for 
meteorological sensitivity studies, because of the 
need to reinitialize the preprocessor simulations. 
Cloud water, aerosol SO4(2-), and convective area, 
were found to be the features of a meso-scale 
storm, which have an effect on wet deposition and 
Se borne pollutants. (Lantz-PTT) 


TRACER WATER TRANSPORT AND SUBGRID 
PRECIPITATION VARIATION WITHIN AT- 
MOSPHERIC GENERAL CIRCULATION 
MODELS, 

Massachusetts Inst. of Tech., Cambridge. Ralph M. 
Parsons 

For primary ‘bibliographic entry see Field 2B. 
W89-10301 


OBJECTIVE, 
PROACH, AND OVERVIEW OF TRACER 
MOVEMENT, 


Geological Survey, Boston, MA. 
For primary bibliographic entry ‘see Field 5B. 
W89-10320 


NATURAL-GRADIENT TRACER TEST 
SAND AND GRAVEL: RESULTS OF SPATIAL 
MOMENTS ANALYSIS, 

Geological Survey, Boston, MA 

For primary bibliographic entry see Field SB. 
W89-10321 


NATURAL-GRAD! TRACER TEST IN 
SAND AND GRAVEL: NONCONSERVATIVE 


Geological Survey, Denver, CO 


For bibliographic entry see Field 5B. 
W89-10322 


NATURAL-GRADIENT TRACER TEST IN 
SAND AND GRAVEL: PRELIMINARY RE- 
SULTS OF LABORATORY AND FIELD MEAS- 
ee OF HYDRAULIC CONDUCTIVI- 


Geo! Survey, Boston, MA. 
For primary bibliographic entry ‘see Field 5B. 
W89-10323 


DEVELOPMENT OF TECHNIQUES TO MEAS- 
URE IN SITU RATES OF MICROBIAL PROC- 
IN A CONTAMINATED AQUIFER, 
Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5B. 
W89-10324 


CHARACTERIZING COLLOIDS IN NATURAL 
WATER, 

Geol Survey, Denver, CO. 

For primary bibliographic entry see Field 2K. 
W89-10342 


FIELD COMPARISON OF DOWNHOLE AND 

SURFACE SAMPLING DEVICES FOR PUR- 

GEABLE ORGANIC COMPOUNDS _IN 

GROUND WATER, 

Geological Survey, Trenton, NJ. 

Ey Imbrigiotta, J. Gibs, J. F. Pankow, and M. E. 

IN: US. ——— Survey hee na on Toxic 
Waste--Ground-W: Contamina‘ Proceed- 

ings of the Third “Technical Mocting, Pensacola, 

Florida, March 23-27, 1987. Available from Books 


and Open File Report Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p E-5-E-6. 


Descriptors: *Samplers, *Field tests, *Organic 
compounds, *Groundwater pollution, Pumps, 
cision. 


py ‘eoteis 
sampler developed by the Ss. Acme wie _ 
a downhole ADT) 


thermal desorption 
sampler developed at the Oregon Graduate Center, 
a helical-rotor submersible pump, a surface ATD 
sample, and a point-source bailer. Three wells that 
contained a total of 12 purgeable organic com- 
pounds (POCs) le at concentrations from 
0.5 microgram/L to approximately 400 micro- 
were used. The depths to water ranged 
4-17 m; samples were collected in all wells at 
——- 17 m below the top of the water 
column. Al it differences in con- 
centrations of were found between sampling 

ps pe ay tng three sites, 

overlap o! sam groupings were observed. 
Additionally, the order of samplers from most- 

effective to least-effective recovery varied 


A field study was conducted to 
formance of the follo’ 


baric sample, and the 
samplers were not significantly different. The 


[id slightly lower coefficlents of variation thes the 

eee lower coefficients of variation than the 
helical-rotor submersible pump and the point- 

source bailer. Thus, one apparent advantage of 

these sampling devices is an increase in 

that is probably due to fewer sample 

prior to analysis. (See also W89-10313) moe 


PTT) 
W89-10350 
COMPARATIVE TEST OF TWO SAMPLING 


DEVICES FOR OBTAINING PURGEABLE OR- 
GANIC COMPOUNDS FOR GROUND-WATER 


RESOURCES DATA—Field 7 
Data Acquisition—Group 7B 


b oe Survey Program on Toxic 
‘aste--Ground-Water Contamination: Proceed- 
ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and Open File Section, USGS, Box 25425, 
Denver, CO 80225. 1987. p E-7-E-9, 1 tab. 


aitkocen teal to 
with two Viton o-rings, and a moving 
po Sel ep ee 
to be used with an existing 
tool. The major advantages 
are: (1) samples of water are 
directly into a gas chromatograph sy- 
Png, which can be ed in the laboratory. () 
exposure of the sample to pressure changes, with 
the potential loss of purgeable 7g sagan 4 
nated in both the field and the laboratory; and (3) 
the possibility of field personnel encountering 
potentially hazardous substance is minimized. 
comparative test was conducted of the 
pler versus a double-ball Teflon 
ing well located at the Miami In i 
Airport, Miami, Florida. Both samplers were low- 
ered simultaneously. Based on the results of analy- 
sis of variance, the mean results obtained with the 


lysis of purgeab! 
also W89-10313) (Rochester-PTT) 
W89-10351 


CONSIDERATION OF THE FLOW SYSTEM IN 
COLLECTION AND INTERPRETATION OF 
GROUND-WATER QUALITY SAMPLES, 
Geological Survey, Reston, VA. 

T. E. Reilly. 


IN: U.S. heey oe Survey Program on Toxic 
Waste--Ground-Water Contamination: Proceed- 
ings of the Third Technical Meeting, Pensacola, 
Florida, March 23-27, 1987. Available from Books 
and File Report USGS, Box 25425, 
Denver, CO 80225. 1987. p E-11-E-12. 


Descriptors: *Sampling, *Data acquisition, *Ad- 
vection, *Dispersion, *Path of pollutants, *Solute 

*Groundwater pollution, Mathematical 
equations, Hydraulic conductivity, Porosity, Flow 
velocity, Data interpretation. 


Groundwater systems are three-dimensional and 


ii tee 
being sampled. The two physical 
influence the movement of solutes in the ground- 





three di ions in groundwater s 
Another physical mechanism (or pseudomechan- 





Field 7—RESOURCES DATA 
Group 7B—Data Acquisition 


ism) called mechanical dispersion is then intro- 
duced to account for variations in movement that 
are not accounted for by the average advective 
movement. Mechanical dispersion is an attempt to 
account for variations in velocity of solute result- 
ing from pore-scale effects and unknown variations 
in hydraulic conductivity and porosity. When a 
well is sampled, the scientist analyzing the data 
must evaluate the effects that advection and disper- 
sion had on the water arriving at the well. Induc- 
tive reasoning must be used to draw conclusions 
about the general source of contamination from 
some particular water samples obtained at a well 
(or wells). However, the physical process of ad- 
vection and dispersion greatly affect the path and 
time of movement of a contaminant. Without un- 
derstanding the three-dimensionality of the flow 
system and the paths and rates of movement within 
this ensional continuum, any inductive 
conclusions are doomed to failure. (See also W89- 
10313) (Rochester-PTT) 

W89-10352 


WATER QUALITY MODELING OF RESER- 
VOIR SYSTEM OPERATIONS USING HEC-5, 
Hydrologic Engineering Center, Davis, CA. 

For primary bibliographic entry see Field 5G. 
W89-10364 


PRELIMINARY DEVELOPMENT OF A FIBER 
OPTIC SENSOR FOR TNT, 

New Hampshire Univ., Durham. Dept. of Physics. 
For primary bibliographic entry see Field 5A. 
W89-10370 


MARYLAND LONG-TERM STREAM CHEMIS- 
TRY MONITORING PROGRAM. VOLUME III: 
FIELD METHODS MANUAL, 

International Science and Technology, 
Reston, VA. 

For primary bibliographic entry see Field 5A. 
W89-10393 


Inc., 


MARYLAND LONG-TERM STREAM CHEMIS- 
TRY MONITORING PROGRAM. VOLUME IV: 
LABORATORY METHODS MANUAL, 
International Science and Technology, 
Reston, VA. 

For primary bibliographic entry see Field 5A. 
W89-10394 


Inc., 


CHRONOLOGY OF DIVING ACTIVITIES AND 
UNDERGROUND SURVEYS IN DEVILS HOLE 
AND DEVILS HOLE CAVE, NYE COUNTY, 
NEVADA, 1950-86, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

R. J. Hoffman. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-93, 1988. 2ip, 4 fig, 12 ref. 


Descriptors: *Devils Hole, *Nevada, *Ecology, 
*Caves, *Pupfish, *Scuba diving, Karst, Caves. 


A Chronology of diving activities and under- 
ground surveys in Devils Hole and Devils Hole 
Cave, southern Nevada, is presented for the period 
1950-86. The report acknowledges the efforts of 
past underwater explorers, scientists, and observers 
of the cavern system, and provides a historical 
perspective for comparison with present investiga- 
tions at that site. (Thacker-USGS, WRD) 
W89-10408 


OPERATING MANUAL FOR THE R100 DIGI- 

TAL VIBRATION-TIME TOTALIZER, 

Geological Survey, Bay Saint Louis, MS. Water 

Resources Div. 

E. H. Cordes, and S. Minghua. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225; paper 

copy $2.00, microfiche $4.00. USGS Open- -File 

a 88-454, 1988. 8p, 3 fig. USGS project 
1. 


Descriptors: *Vibration sensors, *Water use re- 
corders, *Instrumentation, Timing devices, Pumps, 
Data acquisition. 


A vibration sensor that monitors the running time 
of pumps to determine water withdrawal by vari- 
ous public-supply, agricultural, and industrial 
groups has been developed in response to a need 
demonstrated by data gathering activities of the 
U.S. Geological Survey’s National Water Use In- 
formation Program. This sensor, the R100 digital 
vibration-time totalizer, attaches to monitored 
equipment such as a pump, motor, or pipe facility 
and senses vibration to determine running time. 
Battery-powered and packaged for field environ- 
ment, the R100 can be left unattended for up to 1 
year. Time is recorded to the nearest 0.01 hour, or 
36 seconds. This operating manual for the R100 
digital vibration-time totalizer describes the R.100’s 
principal of operation and gives installation guide- 
lines and instructions for battery replacements. 


(USGS) 
W89-10412 


RESULTS OF QUALIFICATION TESTS ON 
WATER LEVEL SENSING INSTRUMENTS, 
1986, 

Geological Survey, Bay Saint Louis, MS. Water 
Resources Div. 

R. R. Holland, and D. H. Rapp 

Available from Books and File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $5.75, microfiche $4.00. USGS n-File 
Report 88-193, 1988. 34p, 19 fig, 5 tab, 7 ref. USGS 
project WD954. 


Descriptors: ‘*Instrumentation, ‘*Water level, 
*Gages, Qualified products list, Qualification tests, 
Test facilities, Procurements. 


This report presents to users of hydrological in- 
strumentation and U.S. Geological Survey pro- 
curement personnel a list of instruments that have 
met or exceeded the Survey’s minimum perform- 
ance requirements for water level sensing instru- 
ments. The Hydrologic Instrumentation Facility at 
the National Space Technology Laboratories, Mis- 
sissippi conducted qualification tests on four instru- 
ment systems. The data collected are summarized, 
brief system descriptions are given, qualification 
testing purposes and procedures are summarized, 
and results are given for each of the three systems 
that met performance requirements. The fourth 
system was returned to the manufacturer, because 
in preliminary testing the instrument system did 
not perform properly according to the manufactur- 
er’s operating procedures. As a result of the qualifi- 
cation tests, the three systems that met perform- 
ance requirements have been included on the Sur- 
vey’s Qualified Products List. (USGS) 

W89-10414 


YIELD AND SELECTED HYDRO- 
LOGIC DATA FOR THE ARKANSAS RIVER 
BASIN COMPACT, ARKANSAS-OKLAHOMA, 
1988 WATER YEAR, 
Geological Survey, Little Rock, AR. Water Re- 
sources Div. 
For primary bibliographic entry see Field 4A. 
W89-10440 


FLOODS OF MARCH 1982 IN INDIANA, 
OHIO, MICHIGAN, AND ILLINOIS, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-10467 


7C. Evaluation, Processing and 
Publication 


STATISTICAL ANALYSIS OF PRECIPITA- 
TION CHEMISTRY MEASUREMENTS OVER 
THE EASTERN UNITED STATES: PART I. 
SEASONAL AND REGIONAL PATTERNS AND 
CORRELATIONS, 

SRI International, Menlo Park, CA. 

For primary bibliographic entry see Field 5B. 


W89-09302 


STATISTICAL ANALYSIS OF PRECIPITA- 
MEASUREMENTS OVER 


TION CHEMISTRY 

THE EASTERN UNITED STATES: PART IL 
KRIGING ANALYSIS OF REGIONAL PAT- 
TERNS AND TRENDS, 

SRI International, Menlo Park, C. 

For primary bibliographic entry = . Field 5B. 
W89-09303 


STATISTICAL ANALYSIS OF PRECIPITA- 
TION CHEMISTRY MEASUREMENTS OVER 
STATES: PART III. 


THE EASTERN UNITED 
THE IONIC BALANCE AMONG CHEMICAL 
CONSTITUENTS, 


SRI International, Menlo Park, CA. 
For primary bibliographic entry see Field 5B. 
W89-09304 


STATISTICAL ANALYSIS OF PRECIPITA- 
TION CHEMISTRY MEASUREMENTS OVER 
THE EASTERN UNITED STATES: PART IV. 
THE INFLUENCES OF METEOROLOGICAL 
FACTORS, 

SRI International, Menlo Park, CA. 

For primary bibliographic entry see Field 5B. 
W89-09305 


DETERMINATION OF FLOOD CONTROL 
VOLUMES IN A MULTIRESERVOIR SYSTEM, 
Centro de Pesquisas de Energia Eletrica, Rio de 
Janeiro (Brazil). Electrical Energy Research 
Center. 

For primary bibliographic entry see Field 4A. 
W89-09307 


GENERALIZED MAINTENANCE OF VARI- 
ANCE EXTENSION PROCEDURE FOR EX- 
TENDING CORRELATED SERIES, 

Cornell Univ., Ithaca, NY. School of Civil and 
Environmental Engineering. 

J. C. Grygier, J. R. Stedinger, and H. Yin. 

Water Resources Research WRERAO, Vol. 25, 
No. 3, p 345-349, March 1989. 1 fig, 1 tab, 19 ref. 
NSF Award CEE-8351819. 


Descriptors: *Time series analysis, *Statistical 
methods, *Model studies, *Streamflow forecasting, 
*Correlation analysis, *Analysis of variance, Hy- 
drologic models, Seasonal variation, Mathemate- 
matical studies, Hydrologic properties, Multivar- 
iate analysis. 


Hirsch’s (1982) maintenance of variance extension 
technique for filling in missing observations or 
producing a unique extended streamflow sequence 
with a specified mean and variance is generalized 
to reproduce also the correlation between the vari- 
ate of interest and other variables. The technique is 
used to extend several seasonal streamflow forecast 
series so that the generated forecasts have the 
appropriate mean, variance, and forecasting 
power. A multivariate model is developed that can 
extend several series simultaneously. The model is 
applied to extend the streamflow forecast series for 
the American, Stanislaus, Sacramento, and Trinity 
Rivers in California so as to reproduce their mean, 
variance, and standard error of prediction. The 
model worked well for spring forecasts because 
the historical forecasts were accurate. For winter 
and summer forecasts, the correlation between the 
previous flows and the historical forecasts was 
particularly helpful; much of the variability in the 
streamflow forecasts, not explained by the subse- 
quent flows, was explained by the flow levels at 
the time of the forecast. (Friedmann-PTT) 
W89-0930: 


ESTIMATION OF SPATIAL COVARIANCE 
STRUCTURES BY ADJOINT STATE MAXI- 
MUM LIKELIHOOD CROSS VALIDATION: I. 
THEORY, 

Universidad Politecnica de Cataluna, Barcelona 
(Spain). Escuela Tecnica Superior de Ingenieros de 
Caminos, Canales y Puertos. 





F. J. Sampler, and S. P. Neuman. 

Water Resources Research WRERAO, Vol. 25, 
No. 3, p 351-362, March 1989. 2 fig, 60 ref, 7 
append. 


Descriptors: *Aquifer characteristics, *Ground- 
water movement, *Statistical analysis, *Statistical 
methods, *Model studies, *Analysis of variance, 
Optimization, Estimating, Theoretical analysis, Al- 
gorithms. 


A cross-validation method to estimate the spatial 
covariance structure of intrinsic or nonintrinsic 
random functions from point or spatially averaged 
data that may be corrupted by noise is described in 
this series of three papers. Any number of relevant 
parameters, including nugget effect, can be esti- 
mated. The theory is based on a maximum likeli- 
hood approach that treats the cross-validation 
errors as Gaussian. Various a posteriori statistical 
tests are used to verify this hypothesis and to show 
that in many cases, correlation between these 
errors is weak. The log likelihood criterion is opti- 
mized through a combination of conjugate gradi- 
ent algorithms. An adjoint state theory is used to 
efficiently calculate the gradient of the estimation 
criterion, optimize the step size downgradient, and 
compute a lower bound for the covariance matrix 
of the estimation errors. Issues related to the identi- 
fiability, stability, and uniqueness of the resulting 
adjoint state maximum likelihood cross-validation 
(ASMLCV) method are discussed. The manner in 
which ASMLCV allows one to use model struc- 
ture identification criteria to select the best covar- 
iance model among a given set of alternatives is 
described. (See W89-09310 thru W89-09311) (Au- 
thor’s abstract) 

W89-09309 


ESTIMATION OF SPATIAL COVARIANCE 
STRUCTURES BY ADJOINT STATE MAXI- 
MUM LIKELIHOOD CROSS VALIDATION: II. 
SYNTHETIC EXPERIMENTS, 

Universidad Politecnica de Cataluna, Barcelona 
(Spain). Escuela Tecnica Superior de Ingenieros de 
Caminos, Canales y Puertos. 

F. J. Sampler, and S. P. Neuman. 

Water Resources Research WRERAO, Vol. 25, 
No. 3, p 363-371, March 1989. 9 fig, 10 tab, 16 ref. 


Descriptors: *Analysis of variance, *Groundwater 
movement, *Aquifer characteristics, *Model stud- 
ies, *Computer models, *Multivariate analysis, 
Mathematical studies, Algorithms, Parameteriza- 
tion, Statistical analysis, Hydraulic models, Model 
testing, Estimating, Kriging. 


This second of a three-part series uses synthetic 
data to investigate the properties of the adjoint 
state maximum likelihood cross-validation 
(ASMLCV) method presented in paper 1. More 
than 40 synthetic experiments are performed to 
compare various conjugate gradient algorithms; 
investigate the manner in which computer time 
varies with ASMLVC parameters; study the effect 
of sample size and choice of kriging points on 
ASMLCYV estimates; evaluate the ability of various 
model structure identification criteria to help select 
the most appropriate semivariogram model among 
pc alternatives; study the conditions required 

ior parameter identifiability, uniqueness, and stabil- 
ity; quantify the statistics of cross-validation errors; 
test hypotheses concerning the distribution and 
autocorrelation of these errors; and illustrate the 
computation of approximate quality indicators for 
ASMLCV parameter estimates. Overall, it was 
found that the Davidson-Fletcher-Powell and 
Broyden conjugate gradient algorithms performed 
equally well and have converged slightly faster 
than the Fletcher-Reeves algorithm in two experi- 
ments. The computer time required for ASMLCV 
with current odkeene i is linear in the number of 
unknown parameters, proportional to the number 
of cross-validation points, and increases quadrati- 
cally with the average number of points in a krig- 
ing neighborhood. Increasing the average number 
of points in a kriging neighborhood beyond an 
optimum number (20-30 in this case) failed to bring 
about an additional immprovement in the parame- 
ter estimates. Too small a value (20 when N= 100 
in this case) led to parameter identifiability prob- 
lems. Among four model structure identification 
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criteria tested in this study, Kashyap’s (1982) 
proved to be the most powerful. (See W89-09309 
and W89-09311) (Friedmann-PTT) 

W89-09310 


ESTIMATION OF SPATIAL COVARIANCES 
STR’ 


(Spain). Escuela Tecnica Superior de Ingenieros de 
Caminos, Canales y Puertos. 

For primary bibliographic entry see Field 2F. 
W89-09311 


PARAMETER ESTIMATION FOR COUPLED 
UNSATURATED FLOW AND TRANSPORT, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental and Hazardous 
For primary bibliographic entry see Field 5B. 
W89-09312 


NON-GAUSSIAN 

MODEL FOR RIVER FLOW. 

Vrije Univ., Brussels (Belgium). Center for Statis- 
tics and Operations Research. 

For primary bibliographic entry see Field 2E. 
W89-09313 


EFFECTIVE GROUNDWATER MODEL PA- 
a eae VALUES: INFLUENCE OF SPA- 
TIAL VARIABILITY OF HYDRAULIC CON- 
DUCTIVITY, LEAKANCE, AND RECHARGE, 
— Univ., CA. Dept. of Applied Earth Sci- 


Fees primary bibliographic entry see Field 2F. 

W89-09314 

DESCRIPTION OF PERIODIC VARIATION IN 
PARAMETERS OF HYDROLOGIC TIME 

SERIES, 

Colorado State Univ., Fort Collins. Dept. of Civil 


Engineering. _ E ; 
For primary bibliographic entry see Field 4A. 
W89-09315 


COKRIGING MODEL FOR ESTIMATION OF 
WATER TABLE oy ne ag 

Calvin Coll., Grand Rapi 

For primary bibliographic a see Field 2F. 
W89-09316 


CONVERGENT RADIAL DISPERSION: A LA- 
PLACE TRANSFORM SOLUTION FOR AQUI- 
FER TRACER TESTING, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

For ——- bibliographic entry see Field 2F. 
W89-09317 


PHYSICAL AND NUMERICAL STUDIES OF A 
FRACTURE SYSTEM MODEL, 

Pennsylvania State Univ., University Park. Dept. 
of Mineral Engineering. 

For primary bibliographic entry see Field 2F. 
W89-09319 


STATISTICAL SELF-SIMILARITY IN RIVER 
NETWORKS PARAMETERIZED BY ELEVA- 
TION, 

Mississippi Univ., University. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 2E. 
W89-09320 


APPLICATION OF THE LANCZOS ALGO- 
RITHM TO SOLUTION OF THE 


GROUNDWATER FLOW EQUATION, 

Victoria Univ. of Manchester (England). Dept. of 
Mechanical Engineering. 

For primary bibliographic entry see Field 2F. 


W89-09326 


a MESH GENERATION AL- 
GO THREE-DIMENSIONAL 
© TETRAHEDRAL FINITE 


Universita di Reggio Calabria, Cosenza (Italy). Fa- 
colta di Ingegneria. 

For primary bibliographic entry see Field 2F. 
W89-09330 


CALCULATION OF CONSTANT-RATE DRAW- 
DOWNS FROM STEPPED-RATE PUMPING 


Saskatchewan Research Council, Saskatoon. 
For primary bibliographic entry see Field 7B. 
W89-09338 


CHARACTERIZATION OF GROUNDWATER 
FLOW BY FIELD MAPPIN NUMERI- 
CAL SIMULATION, ROSS CREEK BASIN, AL- 
BERTA, CANADA, 

Alberta Univ., Edmonton. Dept. of Geology. 

For primary bibliographic entry see Field 2F. 
W89-09339 


DETERGENT FORMULA EFFECT ON TRANS- 
PORT OF NUTRIENTS TO GROUNDWATER 
FROM SEPTIC SYSTEMS, 
Wisconsin Univ.-Madison. 
Center. 

For primary bibliographic entry see Field 5B. 
W89-09341 


Water Resources 


MAPPING RECHARGE AREAS USING A 
GROUNDWATER FLOW MODEL: A CASE 
STUDY, 

Wisconsin Univ.-Madison. Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field 2F. 
W89-09342 


FLOW DIRECTIONS WITH A SPREADSHEET, 
Nebraska Univ.-Lincoln. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 2E. 
W89-09344 


MODELING THE TRANSPORT AND THE 
FATE OF PESTICIDES IN THE UNSATURAT- 
ED ZONE CONSIDERING TEMPERATURE 
EFFECTS, 


Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 
For primary bibliographic entry see Field 5B. 


Wuhan Inst. of Hydraulic and Electric Power En- 
gineering (China). 

For primary bibliographic entry see Field 2E. 
W89-09351 


ATTENUATION AND PHASE SHIFT IN 
LINEAR FLOOD ROUTING, 

Polish Academy of Sciences, Warsaw. Inst. of 
Geoph 1ysics. 

For primary bibliographic entry see Field 2E. 
W89-09352 


BOOTSTRAP CONFIDENCE INTERVALS FOR 
DESIGN STORMS FROM EXCEEDANCE 
SERIES, 

Cape Town Univ. (South Africa). Dept. of Mathe- 
matical Statistics. 

For primary bibliographic entry see Field 2B. 
W89-09353 
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APPLICABILITY OF TWO SINGLE By 
MODELS TO CATCHMENTS WITH D) 

ENT PHYSICAL CHARACTERISTICS, 

Rhodes Univ., Grahamstown (South Africa). Hy- 
drological Research Unit. 

For primary bibliographic entry see Field 2E. 
W89-09355 


SEQUENTIAL ISOTOPE AND SOLUTE PRO- 
FILING IN THE UNSATURATED ZONE OF 
BRITISH 

British Geological Survey, Wallingford (England). 
Hydrogeology Research Group. 

For primary bibliographic “as see Field 2F. 
W89-09356 


IN ENVIRONMENT 
SPECIAL REFERENCE TO TOTAL CADMIUM 
INTAKE LIMIT, 

Kanazawa Medical Univ., Uchinada (Ja; > 


For primary bibliographic entry see Field 
W89-09360 


DOSE-RESPONSE ANALYSIS OF CADMIUM 
THE GENERAL 0 WITH 


ORTHOPHOSPHATE CONCENTRATIONS IN 
LAKE WATER: ANALYSIS OF RIGLER’S RA- 
DIOBIOASSAY METHOD, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 5A. 
W89-09370 


NEW RIVER SEDIMENT STANDARD REFER- 
ENCE MATERIAL, 

National Inst. of Standards and Technology 
(NML), Gaithersburg, MD. Center for Analytical 
Chemistry. 


For primary bibliographic entry see Field 5A. 
W89-09394 


SEMI-LAGRANGIAN INTEGRATION OF A 
GRIDPOINT SHALLOW WATER MODEL ON 
THE SP’ 

Irish Meteorological Service, Dublin. 

For primary bibliographic entry see Field 2B. 
W89-09396 


OF COMPUTER-AIDED 


), 
oo Polytechnique, Montreal (Quebec). 
R. Camarero, L. Granger, C. Marche, M. Soulie, 
and R. Tinawi. 
Canadian Journal of Civil Engineering CJCEB8, 
Vol. ~~ No. 6, p 990-1005, December 1988. 13 fig, 
10 ref. 


Descriptors: *Hydraulics, *Computers, *Computer 
programs, *Civil engineering, *Computer-aided 
design, Hydrology, Reservoir simulation. 


CASTOR is a major project which involves the 
development and the integration of the software of 
a computer aided design for hydro projects. Based 
on a university-industry collaboration, the project 
involves a number of specialties such as hydraulics, 
hydrology, reservoir simulation, site characteriza- 
tion, geotechnical engineering, structures, turbines, 
and computer science. The integration of all com- 
ponents is considered as an advantage despite the 
restrictions that it could create. The integration 
covers the basic philosophy in development strate- 
gy, the proposed design methodology for users, 
the sharing of utilities, and relations with a central 
data base. A rigorous quality assurance plan is 
adapted for each module. (Author’s abstract) 
W89-09402 


SEAWATER INTRUSION BARRIER EVALU- 
ATED WITH 3-D GROUNDWATER MODELS, 
Camp, Dresser and McKee, Inc., Boston, MA. 
For primary bibliographic entry see Field 4B. 


W89-09409 


ENERGY-BUDGET SNOWMELT MODEL FOR 
THE CANADIAN PRAIRIES, 
rrr Univ., Saskatoon. Div. of Hydrolo- 


For primary bibliographic entry see Field 2C. 
W89-09439 


EFFECT OF LENGTH OF RECORD ON ESTI- 
MATES OF ANNUAL PRECIPITATION IN 
NEVADA, 

Nevada Univ. System, Las Vegas. Water Re- 
sources Center. 

R. H. French. 

Journal of Hydraulic Engineering JHEND8, Vol. 
115, No. 4, p 493-506, April 1989. 3 fig, 5 tab, 13 
ref, append. DOE contract DOE-AC08- 
85NV 10384. 


Descriptors: *Data collections, *Precipitation, 
*Rainfall, *Groundwater ——— *Nevada, *Sta- 
tistics, *Meteorological data collection, *Data in- 
terpretation, Potential water supply, Surface- 
groundwater relations. 


In a previous study, it was noted that the addition 
of six years of data to the Nevada Test Site daily 
precipitation data base resulted in significant 
changes in the calculated values of annual average 
precipitation. An investigation was conducted to 
examine the effect of the period of record available 
for analysis on estimates of annual precipitation 
and to discuss the effect of changing estimates of 
annual precipitation on estimates of regional 
groundwater recharge. It is concluded that reason- 
ably large changes in the calculated annual precipi- 
tation must be expected as the period of record 
available for analysis is lengthened. A comparison 
of estimated potential recharge on the Nevada Test 
Site using the Maxey-Eakin Technique and two 
precipitation data bases indicated that the effect of 
adding six years of record was to increase the 
estimated total potential groundwater recharge by 
25%. (Friedmann-PTT) 

W89-09447 


RAINFALL DISAGGREGATION MODEL FOR 
CONTINUOUS HYDROLOGIC MODELING, 
Kentucky Univ., Lexington. Dept. of Civil Engi- 


Journal of ‘Hydraulic Engineering (ASCE) 
JHENDS, Vol. 115, No. 4, p 507-525, April 1989. 
10 fig, 8 tab, 17 ref, append. 


Descriptors: *Model studies, *Hydrologic models, 
*Rainfall, *Precipitation, *Flood forecasting, *Hy- 
drologic data collections, Surface water, Catch- 
ment areas, Flood peak, Watersheds. 


Two empirical precipitation disaggregation models 
were developed for use in continuous hydrologic 
modeling: a discrete model and a continuous 
model. The discrete model was developed for use 
in disaggregating hourly rainfall data into 20-min 
intervals. The continuous model was developed for 
use with disaggregation time intervals from 1-30 
min. The continuous model may be applied in 
either a stochastic or deterministic framework. For 
the stations examined, the use of synthetic distribu- 
tions allowed a more accurate prediction of the 
peak flow frequencies than was obtained using 
average distributions. As a result, the possibility 
exists for an improvement in the designs of hydrau- 
lic structures for small watersheds using continu- 
ous simulation with simple rainfall disaggregation 
models. (Friedmann-PTT) 

W89-09448 


HYDROLOGIC APPROACH TO PREDICTION 
OF SEDIMENT YIELD, 

Kanazawa Inst. of Tech. (Japan). Dept. of Civil 
Engineering. 

K. Mizumura. 

Journal of Hydraulic Engineering (ASCE) 
JHEND8§, Vol. 115, No. 4, p 529-535, April 1989. 7 
fig, 8 ref. 


Descriptors: *Sediment yield, *Sediment transport, 
*Suspended load, *Hydrologic models, *Stream 
discharge, *Overland flow, Irrigation design, Esti- 
mating, Natural flow, Groundwater movement, 
Sedimentation. 


Estimation of suspended-sediment transport in nat- 
ural rivers is very important for land protection 
and in the design and operation of irrigation sys- 
tems and river regulation facilities. Since sediment 
flow measurement is expensive, it would be used to 
compute suspended-sediment discharge from water 
discharge, since water discharge is easily deter- 
mined through the rating curve from water depth. 
The ‘classical’ approach to estimation of suspend- 
ed-sediment discharge by water discharge is pre- 
sented. The study uses the fact that a river dis- 
charge consists of overland flow, subsurface flow 
and groundwater flow. Sediment in rivers is princi- 
jew y yielded and transported by overland flow. A 
ydrologic method is described for determining 

the relationship between total water discharge | 
the mean concentration of suspended sediment. By 
separating and computing the overland flow com- 
ponent from the total river flow discharge, the 
suspended-sediment discharge can be estimated by 
an exponential relation between the overland flow 
component and the suspended-sediment discharge. 
The result was in good agreement with the ob- 
served data. (Friedmann-PTT) 

W89-09449 


eee OF MUSKINGUM DIFFER- 
National Inst. of Hydrology, Roorkee (India). 

M. Perumal. 

Journal of Hydraulic Engineering (ASCE) 
JHEND8S, Vol. 115, No. 4, p 536-543, April 1989. 1 
tab, 24 ref, append. 


Descriptors: *Mathematical studies, *Flood waves, 
*Flood routing, *Flow characteristics, *Finite dif- 
ference methods, Hydrologic properties, Surface 
water, Floods, Diffusivity. 


Mathematical analysis was used to prove conclu- 
sively that the coefficients of two schemes for the 
propagation of flood waves in open channels, the 
Muskingum flood routing method and an alternate 
finite difference scheme called the refined scheme, 
are one and the same in terms of channel and flow 
characteristics, if the parameters K and theta are 
evaluated using the diffusion analogy principle. 
Both schemes were evaluated numerically, as ap- 
proximations to the solution of Muskingum method 
in continuous time domain. It is shown that the 
coefficients of the conventional and refined Mus- 
kingum difference schemes are one and the same 
when they are evaluated based on the diffusion 
analogy principle and therefore the outflow hydro- 
graphs computed using both schemes are the same. 
Only the differences in the form of the weighting 
parameters of both schemes are apparent. (Fried- 


mann-PTT) 
W89-09450 


CHECKING FLOOD FREQUENCY CURVES 
USING RAINFALL DATA, 

Williamson and Schmid, Irvine, CA. 

T. V. Hromadka, and R. J. Whitley. 

Journal of Hydraulic Engineering (ASCE) 
gery Vol. 115, No. 4, p 544-548, April 1989. 6 
tab, 5 re! 


Descriptors: *Statistical methods, *Rainfall-runoff 
relationships, *Precipitation, *Flood frequency, 
*Flood forecasting, *Probabilistic process, *Flood 
peak, Floods, Watersheds, Surface water, Flow 
rates. 


A simple statistical procedure is presented, using 
rainfall data to provide a check on the flood fre- 
quency analysis results to account for the numer- 
ous sources of uncertainty in such an — 
Among the uncertainties addressed is that 

ing to whether the log Pearson III distribetion 4 is 
the ‘correct’ distribution from which to extrapolate 
infrequent floods, as well as the uncertainty in the 
distribution parameters chosen that is caused by 
the uncertainty in estimates of the mean, standard 





deviation and skew of the log Pearson III distribu- 
tion. For a watershed with a computed flood fre- 
uency curve, one estimate of ‘goodness of fit’ of 
curve is to compare the probabilities computed 
from this curve with the probabilities of the rainfall 
that produced the individual peak flow rates used 
in the flow rate annual series. These probabilities 
from the curve can be obtained either by an analy- 
sis of the peak rainfall depth-duration frequency of 
the storm event that produced the annual peak 
flow rate, or by assuming that the return frequency 
of peak rainfall depth corresponding to a storm 
duration approximately equal to the critical dura- 
tion of the catchment is equal to the maximum 
recorded depth return frequency for that year. As 
examples, the procedure is applied to two regions 
in southern California, the valley area of San Ber- 
nardino County and the coastal area of the neigh- 
boring Orange County. The procedure is shown to 
be very sensitive to the precise definition of a ‘T- 
year event’ in the computation of chi-square. The 
definition to use is the one used in making up the 
regional data base. (Friedmann-PTT) 
W89-09451 


RELATIONSHIP BETWEEN THE TIME CON- 
DENSATION APPROXIMATION AND THE 
FLUX-CONCENTRATION RELATION, 
Princeton Univ., NJ. Water Resources "Program. 
For primary bibliographic entry see Field 2G. 
W89-09486 


COMPARATIVE EVALUATION OF THE ESTI- 
MATORS OF THE LOG PEARSON TYPE (LP) 
3 DISTRIBUTION, 

Louisiana State Univ., Baton Rouge. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2E. 
W89-09489 


NUMERICAL MODELING OF COUPLED 
HEAT AND WATER FLOWS DURING 
DRYING IN A STRATIFIED BARE SOIL: COM- 
PARISON WITH FIELD OBSERVATIONS, 
Centre National de la Recherche Scientifique, Gre- 
noble (France). Inst. de Mecanique de Grenoble. 
For primary bibliographic entry see Field 2G. 
W89-09494 


bee ESTIMATION p- 
THE PARAMETERS AND QUANTILES 
THE GENERAL EXTREME-VALUE DISTRI. 
BUTION FROM CENSORED SAMPLES, 

Asian Inst. of Tech., Bangkok (Thailand). 

For primary bibliographic entry see Field 2E. 
W89-09495 


CHANGING IDEAS IN HYDROLOGY: THE 
CASE OF PHYSICALLY-BASED MODELS, 
Lancaster Univ. (England). Centre for Research 
on Environmental Systems. 

For primary bibliographic entry see Field 2A. 
W89-09496 


WATER BUDGET ON A FALLOW AND A 
BARE SOIL IN SEMI-ARID REGIONS (BILAN 
HYDRIQUE SUR JACHERE ET SOL NU DANS 
LES REGIONS SEMI-ARIDES), 

Institut National Agronomique de Tunis (Tunisia). 
Dept. d’Energetique et des Ressources. 

For primary bibliographic entry see Field 2G. 
W89-09499 


DIGITAL ANALYSIS OF HAZARDOUS WASTE 
SITE AERIAL PHOTOGRAPHS, 

Cook Coll., New Brunswick, NJ. Dept. of Envi- 
ronmental Science. 

T. M. Airola, and D. S. Kosson. 

Journal-Water Pollution Control Federation 
JWPFAS, Vol. 61, No. 2, p 180-183, February 
1989. 9 fig, 14 ref. 


Descriptors: *Data interpretation, *Hazardous 
wastes, *Landfills, *Remote sensing, * 

*Hazardous materials, *Wastes, *Aerial photogra- 
phy, Jamaica Bay, NY, Wells, Oil wastes, Geohy- 
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drology, Groundwater hydrology, Sludge dispos- 
al, Mapping. 


This study focuses on the digital analysis of histor- 
ic aerial photographic data acquired for the Foun- 
tain Avenue and Pennsylvania Avenue landfills, 
two sanitary landfills operated by the city of New 
York that are believed to have received chemical 
waste materials. The conversion of conventional 
aerial photography into di: = es 

number of advantages suc 


tograph. This aids visual interpretation. Also, digi- 
tal format allows images to be superimposed on 
one another and simultaneously displayed in order 
to detect changes that have occurred over time. 
This is called an image-to-i 


measurements can be made and hard copy can be 
produced at any desired scale, is another advan- 
tage of digital formating. Thus, images can be 
readily corrected to the universal transverse mer- 
cator (UTM) coordinate system. Interactions be- 
tween natural geologic features and wo. ac- 
tivities can be detected and test wells, desi; to 
sample areas and features within the that 
have been buried under debris and fill, can be 
located. Aerial photography thus allows an analyst 
to see the obscure. (Doria-PTT) 

W89-09650 


INCLUDING DAILY CONSTRAINTS A 
MONTHLY La 7 OPERATION 
MODEL FOR LOW-FLO 

Ruhr Univ., Bochum ines, F.R.). Lehrstuhl 
fuer Waserwirtschaft und Umwelttechnik I. 

For primary bibliographic entry see Field 4A. 
W89-09660 


FINITE ELEMENTS MODELING OF A LARGE 
WATER TABLE AQUIFER IN TRANSIENT 
CONDITIONS, 
Liege Univ. (Belgium). Labs. de Geologie de I’In- 
— d’Hydrogeologie. 

A. Dassargues, J. P. Radu, and R. Charlier. 
Advances in Water Resources AWREDI, Vol. 11, 
No. 2, p 58-66, June 1988. 10 fig, 16 ref. 


Descriptors: *Finite element method, *Model stud- 
ies, *Hydrologic models, *Geohydrology, 
*Groundwater movement, ‘*Water table, 
* Aquifers, Infiltration, Belgium, Loess, Geological 
formations, Permeability storage coefficient, Cali- 
bration, Pump wells, Geologic 

units, Groundwater basins, Hydrodynamics, Piezo- 
metric head, Groundwater recharge. 


A chalky aquifer located near Liege, Belgium, is 
recharged by infiltration through the overlying 
loess. Wells and coll tunnels produced a 
daily flow of 60,000 cu m this aquifer when 
hydrogeological balances indicate a ible aver- 
age yield of 100,000 cu m/day. Finite element 
modeling (FEM) has been developed to foresee the 
evolution of the water table. A new law is pro- 
posed to model the water table surface in transient 
conditions and with a fixed network. 
Using the local flow equilibrium and the virtual 
power principle, the FEM fen om Sanne pce ho 
The volumic integration is perf 

using the Gaussian scheme. Fire erat iteration tochalane 
used is the well-known Newton-Raphson tech- 
nique, based on the tangent iteration matrix. The 
3D discretization and the modeling of the entire 
aquifer has been realized. The problem requires 
about 3600 degrees of freedom and 2670 8-nodes 

isoparameteric brick finite elements. The 
has been quite delicate because of the geometric 
complexity of the different geological layers. This 
complexity justifies fully the use of the Thinite ele- 
ment method; there is a great diversity of geologi- 
and the range of the different 


problems have been noted. The calibration proce- 
dure included location of pump gery and adits, 
main geological faults, and 

units or fant basin. The m 
posed of 


is com- 
3300 8-node brick elements and 3600 


of 1951 The pee portal ima on he 
candies an yy 


For primary bibliographic entry see Field 5B. 
W89-09662 


SIMULATION OF NONAQUEOUS PHASE 
GROUNDWATER CONTAMINATION, 
Waterloo Univ. (Ontario). Dept. of Computer Sci- 
ence. 

For primary bibliographic entry see Field 5B. 
W89-09663 


WELL POSEDNESS OF SOME WAVE FORMU- 
ag OF THE SHALLOW WATER EQUA- 


(S.S.) and Associates, Inc., Rockville, 
For primary bibliographic entry see Field 8B. 
W89-09664 


MOMENTS AND CUMULANTS OF LINEAR- 
ST. VENANT EQUATION, 


— Academy of Sciences, Warsaw. Inst. of 

ysics. 

es Senge we. 
Kundzewicz. 


Advances in Water Resources AWREDI, Vol. 11, 
No. 2. p 92-100, June 1988. 18 fig, append. 


: *St Venant equation, *Mathematical 
uations, *Unsteady flow, *Mathematical studies, 
*Streamflow, *Channel — Flow characteristics, 


closed form expression for the Rth cu- 


pea se nag ape mr |. en 

the ratio of successive terms in the 
series for the Rth cumulant and (b) deriving the 
closed form equivalent to this recurrence 
ship in terms of either nested sums or factorials. 
(Author’s abstract) 
W89-09665 


APPLICATION OF HYDROLOGIC MODELS 
FOR FLOOD FORECASTING AND FLOOD 
CONTROL IN INDIA AND BANGLADESH, 
Dansk Hydraulisk Inst., Hoersholm. 

For primary bibliographic entry see Field 4A. 
W89-09666 


VARIATIONS IN TIME AND SPACE OF SOME 
ICAL V. IN 


tan Univ. (Spain). Dept. de Ecologia. 
For primary bibliographic entry see Field 2K. 
W89-09668 


MODEL-LIKE GROUNDWATER CIRCULA- 
TION SYSTEM IN THE MAZOWSZE BASIN, 
Warsaw Univ. (Poland). Inst. of Hydrogeology 
T. Macioszcyk. 

Biuletyn Geologiczny-Bulletin 
30, p 125-144, 1986. 2 fig, 26 ref. 


Descriptors: *Model studies, *Hydrologic 

*Groundwater *Groundwater move- 
ment, *Water ci i *Artesian basins, 
*Poland, *Geohydrology, Catchment areas, Leak- 


of Geology, Vol. 
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age, Surface drainage, Municipal water, Geologi- 
cal formations, Hydrologic budget. 


The Mazowsze Basin is located in Central Poland; 
it forms a vast depression in the Cretaceous bed- 
rock with its center near Warsaw. A new recharge 
scheme is presented for the basin, based on a 
description and model analysis of hydrogeological 
conditions. A groundwater circulation system and 
a groundwater circulation dispersive system were 
the main objectives for model investigations. Most 
recharge occurs within the water-divide zones of 
the higher-order river catchments; it runs from the 
surface due to leakage through low-permeability 
sediments. Also, the main drainage is located in the 
valleys of the main rivers but it is also a surface 
drainage due to leakage. At the structural bound- 
aries of the basin, recharge and drainage play a 
secondary role. The groundwater circulation 
system of the Mazowsze Basin, based on a numeri- 
cal model of its central part, showed an inflow of 
40,000 cu m/d from the borders and 130,000 cu m/ 
d discharge with 70,000 cu m/d of that used for 
municipal purposes. Seventy-thousand cu m/d runs 
from the Pleistocene horizon and 30,000 cu m/d 
flows out of the model limits. After a recalculation 
of the leakage into a modulus of the ground out- 
flow, a mean value of 0.11 L/s/sq km is obtained; 
this plays an important role in the catchment water 
balance. An analysis of the input model data 
proved that unless there are at least 4 boreholes 
per 1,000 sq km, the model cannot be correctly 
verified. (Friedmann-PTT) 

W89-09675 


‘FIELD ERROR’ RELATED TO MARINE SEDI- 
MENT CONTAMINATION STUDIES, 

National Inst. of Oceanography, Haifa (Israel). 

For primary bibliographic entry see Field 7A. 
W89-09691 


MICROBIAL AND NUTRIENT POLLUTION 
ALONG THE COASTS OF ALICANTE, SPAIN, 
Alicante Univ. (Spain). Dept. of Applied Chemis- 
try. 

For primary bibliographic entry see Field 5B. 
W89-09693 


WATER CIRCULATION IN THE SASYK RES- 
ERVOIR (TSOCKULYATSIYA VOD V SASYS- 
KOM VODOKHRANILISHCHE), 

Akademiya Nauk URSR, Kiev. Inst. Hidrobiolo- 


gii. 
For primary bibliographic entry see Field 2H. 
W89-09815 


FOR THE BIOLOGICAL TREATMENT PROC- 


ESS, 
Institutul de Energetica Chimica si Biochimica, 
Bucharest (Romania). 


For primary bibliographic entry see Field 5D. 
W89-09826 


REAL-TIME ANALYSIS OF PRECIPITATION 
USING SATELLITES, GROUND-BASED 


Meteorological Office, Bracknell (England). 


For primary bibliographic entry see Field 7B. 
W89-09868 


SIMPLE PARAMETERIZATION OF LAND 
SURFACE PROCESSES FOR METEOROLOGI- 
CAL MODELS, 

Centre National de Recherches Meteorologiques, 
Toulouse (France). 

For primary bibliographic entry see Field 2B. 
W89-09870 


STOCHASTIC ANALYSIS OF BOUNDARIES 
EFFECTS ON HEAD SPATIAL VARIABILITY 
IN HETEROGENEOUS AQUIFERS: 2. IMPER- 
VIOUS BOUNDARY, 

Tel-Aviv Univ. (Israel). Faculty of Engineering. 


For primary bibliographic entry see Field 2F. 
W89-09894 


AUTOMATICALLY DERIVED CATCHMENT 
BOUNDARIES AND CHANNEL NETWORKS 
AND THEIR HYDROLOGICAL APPLICA- 
TIONS, 

Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 2E. 
W89-09908 


RELEASE AND FATE MODELING OF 
HIGHLY VOLATILE SOLVENTS IN THE 


RIVER MAIN, 

Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F. R.). 
Projektgruppe § Umweltg igSP 

von Chemikalien. 

R. Bruggemann, and S. Tra; 

Chemosphere CMSHAP, Vol. 17, No. 10, p 2029- 
2041, 1988, 5 fig, 5 tab, 13 ref. 





Descriptors: *Path of pollutants, *Industrial 
wastes, *Solvents, *Fate of pollutants, *Hydrolog- 
ic models, *Volatility, *Effluents, *Path of pollut- 
ants, *Model studies, West Germany, Streamflow, 
Rivers, Downstream. 


Emission and fate of the solvents trichloroethelene 
(TRI) and tetrachloroethene (PER) in the North- 
ern Bavarian River Main were investigated using 
the EXWAT hydrologic model. The model allows 
accounting for the hydrological variety along a 
river because the model employs grid boxes that 
can be defined by their own set of environmental 
parameters and input quantities for the basic equa- 
tion of mass balance. Under assumption of propor- 
tionality between annual consumption and average 
release rate, the percentage emitted into the river 
was estimated for TRI at 0.1-0.2% and for PER at 
0.6% by fitting calculated to measured down- 
stream concentrations. The elimination half lives 
for the solvents due to volatilization were deter- 
mined to be 4-6 d. Simulations with the validated 
model EXWAT allowed estimation of the trend in 
the concentration between the measured points and 
gave additional information. Also, it was possible 
to predict the effects of variations of hydrological 
parameters (e.g. streamflow, width and depth of 
the river) or effects of different emission structures 
on the pollution level. This study has shown that 
for commonly used volatile chemicals at the level 
of screening (where usually not enough informa- 
tion is at hand), it is sound practice to apply only a 
single release factor. In more sophisticated levels 
where more information is given, the comparision 
between calculated (fitted) concentrations and 
those that are measured give deep insights to geo- 
graphical and industrial facts. (Friedmann- 
W89-09953 


EVALUATION OF PREDICTABILITY OF AN 
AQUATIC ENVIRONMENTAL FATE MODEL 
BY USING AN AQUATIC MICR 
Mitsubishi-Kasei Inst. of Toxicological and Envi- 
ronmental Sciences, Yokohama (Japan). 

K. Yoshida, T. Sigeoka, and F. Yamauchi. 
Chemosphere CMSHAP, Vol. 17, No. 10, p 2063- 
2072, 1988. 2 fig, 4 tab, 16 ref. 


Descriptors: *Path of pollutants, *Model studies, 
*Aquatic environment, *Fate of pollutants, *Path 
of pollutants, *Pesticides, *Sediment-water inter- 
faces, Sediments, Organic compounds, Lindane, 
Prediction, Advection, Diffusivity. 


For evaluation of the predictability of an aquatic 
fate model, Simplified Approach for Fate Evalua- 
tion of Chemicals in Aquatic Systems (SAFE- 
CAS), concentration-time profiles of 

isomer of 1,2,3,4,5,6-hexachlorocyclohexane (lin- 
dane) were measured in a simplified aquatic micro- 
cosm consisting of a water phase and a sediment 
phase for 7 days. Calculated concentration-time 
profiles in the water and the sediment phases were 
in agreement with the measured profiles within a 
factor of 1.3. SAFECAS showed that the advec- 
tive outflow and the diffusive transfer between the 
water/sediment interface were significant param- 
eters controlling the concentrations of lindane in 


232 


the water and sediment phases of the aquatic mi- 
crocosm. (Author’s abstract) 
W89-09955 


SUMMER TOTAL PHOSPHORUS IN LAKES: 
MINNESOTA, WISCONSIN, AND 


Corvallis Environmental Research Lab., OR. 

J. M. Omernik, D. P. Larsen, C. M. Rohm, and S. 
E. Clarke. 

Environmental Management EMNGCD, Vol. 12, 
e 6, p 815-825, November 1988. 1 fig, 3 tab, 51 
ref. 


Descriptors: *Eutrophication, *Minnesota, *Wis- 
consin, *Michigan, *Phosphorus, *Lakes, *Troph- 
ic level, Water chemistry, Geochemistry, *Maps, 
Natural waters, Biomass, Primary productivity, 
Regimes. 


A map of summer total phosphorus in lakes has 
been compiled for Minnesota, Wisconsin, and 
Michigan to clarify regional patterns in attainable 
lake trophic state. Total phosphorus was used as a 
measure of lake trophic state because: (1) phospho- 
rus plays a central role in controlling the overall 
fertility of most lakes, (2) total phosphorus values 
are available for a great number of lakes, and (3) 
phosphorus is measured in a consistent manner. 
The maps were compiled using patterns of total 
phosphorus data and observed associations be- 
tween these data and geographic characteristics 
pe physiography, land use, geology, and 
soils. Examination of the spatial distribution of 
phosphorus values revealed distinct regional pat- 
terns, as expected. Regions depicted on the map 
represent areas of similarity in phosphorus concen- 
trations in lakes, or similarity in the mosaic of 
values, as compared to adjacent areas. Within each 
region, differences in total phosphorus can be com- 
pared to natural and anthropogenic factors to de- 
termine the types of lakes representative of each 
region, the factors associated with differences in 
quality, and the realistically attainable phosphorus 
levels for each type of lake. The map analyses 
revealed some regions within which phosphorus 
values were, or were likely to be, relatively homo- 
geneous and other regions that exhibited consider- 
able variability but that were fairly consistent in 
this variability compared to that of adjacent re- 
gions. The map provides a basis for refining ex- 
planatory and predictive models by clarifying re- 
gionally important factors that - control lake 
trophic states. It also provides a framework for 
estimating attainable phosphorus concentrations. 
(Friedmann-PTT) 

W89-09960 


JOINT USE OF THE HEC-2 MODEL AND A 
PHYSICAL MODEL FOR FLOODLINE DE- 
LINEATION UPSTREAM OF A BRIDGE, 

Ottawa Univ. (Ontario). Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 2E. 
W89-09998 


CLOUD TOP LIQUID WATER FROM LIDAR 
OBSERVATIONS OF MARINE STRATOCU- 
MULUS, 

Maryland Univ., College Park. Dept. of Meteorol- 
ogy. 

For primary bibliographic entry see Field 2B. 
W89-10035 


APPROACH FOR INTEGRATION OF TOXI- 
COLOGICAL DATA, 

Corvallis Environmental Research Lab., OR. 

M. A. Shirazi, and L. N. Lowrie. 

IN: Aquatic Toxicology and Hazard Assessment: 
10th Volume. American Society for Testing and 
Materials, Philadelphia, PA. 1988. p 343-360, 1 tab, 
7 fig, 9 ref. 


Descriptors: *Data interpretation, *Toxicology, 
*Toxicity, *Bioassay, *Testing procedures, Data 
processing, Statistical analysis, Mathematical stud- 
ies, Sensitivity analysis. 





large and diverse bioassay re- 
to identify certain scalers within 


curves (the form factor) ‘and the other scale factor 


while sensitivities differ by a factor of 10 or in the 
peng A Be lfc penne Fag 
to distinguish between toxicity numbers by 
reporting the sensitivity. scalers of groups of 
tests are derived from the aggregation of 

whole tests in this h and make possible the 
gation of unlimited numbers of data from 
ting classifica- 


cal dose-response patterns and better explanations 
of cause and effect based on the data. The conduct- 
ing of iments is also simplified by reducing 
the need for range-finding, by anticipating the pat- 
terns of a new test previous tests, and by 
reducing the need for many new tests. (See also 
W89-10042) (White-Reimer-PTT) 

W89-10068 


REVIEW OF THE CRATER LAKE LIMNOLO- 
GICAL PROGRAMS, 

Oregon State Univ., Corvallis. Coll. of F 

For primary bibliographic entry see Field 2H. 
W89-10091 


DEVELOPMENT, MANAGEMENT, AND 
ANALYSIS OF A LONG-TERM ECOLOGICAL 
RESEARCH INFORMATION BASE: EXAMPLE 
OF MARINE MACROBENTHOS, 

South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
PF gen bibliographic entry see Field 2L. 


INTEGRATING GEOPHYSICAL AND HYDRO- 
GEOLOGICAL DATA: AN EFFICIENT 
PROACH TO REMEDIAL INVESTIGATIONS 
OF CONTAMINATED GROUNDWATER, 
Toledo Univ., OH. a of Geology. 

D.J . Stierman, and L. C. Ruedisili. 

IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 43-57, 8 fig, 17 ref. 


Descriptors: *Cleanup operations, *Data eee - 
tion, *Network design, *Geophysics, *Hydrologic 
data, *Groundwater pollution, *Data interpreta- 
tion, Hydrologic — Subsurface mapping, 
Cleanups, Landfills, Case studies, Conductivity, 
Surveys, Resistivity, Standards, Waste disposal. 


Geophysical methods have been proven a cost- 
effective tool for investigating groundwater con- 
tamination near some landfills and hazardous waste 
land — sites. ae standard methods 
or practices for geophysical investigations is made 
more difficult, however, by the many ——_ 
tools available and the broad range of site condi 
tions encountered by the pre. oe and hydro- 
pony = i B case histories reported illustrate, 
conductivity surveys are 
pony rneth o d-c resistivity in detecting 
and mapping contaminated und water. 
they demonstrate the value of employing geophysi- 
cal measurements as an in component of a 
remedial investigation. ysical investigations 
must be planned and data must be interpreted in 
light of available geologic and hydrologic data. 
Geophysical, geological, and hydrologic observa- 
Seesruan Wiliniie calnaces anomaenes 
ceptual model. Preliminary anal mo 
cnasciumnnes deubh te aete oo id so that 
the bp sd can adjust his strategy to site- 
conditions. New data that are collected 
uld be compared with predictions made based 
on the overall conceptual model, and the degree to 
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which new data conform to 2. 
serves as an indicator of the reliability of the model 
and the adequacy of the data. Finally, there is a 
need to standardize units and data tations so 
that information developed by different investiga- 
tors can be easily compared and fully exploited. 
(See ‘a 'W89-10153) (Author’s abstract) 
W89-10157 


APPLICATION OF IMPEDANCE-CO 
SUBSURF, 


hasuhete Galliie 
delphia, PA. 1988. Ao96- 100, tote Taek 


Descriptors: *Tomography, *Plumes, *Path of pol- 
lutants, *Data interpretation, *Groundwater pollu- 
tion, *Subsurface i *Impedance, Field 
tests, Geophysics, Algorithms, Flow pattern, Elec- 
trical equipment, Saline water, Porous media, Lea- 

chates, Landfills, Flood plains, Measuring instru- 
ments, Performance evaluation. 


An impedance-computed ie <4 (ICT) algo- 
rithm and system, known as Electroscan 
pr ly le oy Be ant Abe gee 
measurements. The algorithm determines the cur- 
rent flow paths iteratively and employs sparse- 
matrix techniques. The measurement system uses a 
grid of electrodes over the surface and 
introduces controlled currents into a subset of elec- 
trodes in a prescribed sequence. Voltage measure- 
ments (using high-impedance equipment) are taken 
at passive electrodes only. Tests are reported for 
controlled saline plumes injected into a porous 
media flow field in a laboratory plume, and an 
uncontrolled leachate plume coming from a sani- 
tary fill located in floodplain alluvium. (See 
also W89-10153) (Author’s abstract) 

W89-10160 


MICROCOSM STUDY OF LINDANE AND 
NAPHTHALENE FOR MODEL VALIDATION, 
North Texas State Univ., Denton. Inst. of Applied 


Sciences. 
For oor bibliographic entry see Field 5B. 
W89-10211 


DEVELOPMENT OF A _ MECHANISTIC 
MODEL OF ACUTE HEAVY METAL TOXICI- 


Szumski (Dan) and Associates, Walnut Creek, CA. 
For primary bibliographic entry see Field 5C. 
W89-10212 


VALIDATION OF EXPOSURE MODELS: THE 
ROLE OF CONCEPTUAL VERIFICATION, 
SENSITIVITY ANALYSIS, AND ALTERNA- 
TIVE HYPOTHESES, 

Environmental Research Lab., Athens, GA. Office 
of Research and Development. 

For primary bibliographic entry see Field 5B. 
W89-10226 


PRACTICAL APPLICATIONS AND COMPARI- 
SONS OF ENVIRONMENTAL EXPOSURE AS- 
SESSMENT MODELS, 


Procter and Gamble Co., Cincinnati, OH. Ivory- 
dale Technical Center. 

For primary bibliographic entry see Field SB. 
W89-10227 


THEORETICAL AND METHODOLOGICAL 
pa OF MODELING LACUSTRINE ECO- 


STEMS, | 
Hydrochemical Inst., Rostov-na-Donu (USSR). 
For primary bibliographic entry see Field 2H. 
W89-10274 


ASSESSMENT OF RISKS OF TOXIC POLLUT- 
ANTS TO AQUATIC ORGANISMS AND ECO- 
SYSTEMS USING A SEQUENTIAL MODEL- 
ING APPROACH, 


— Univ., Indianapolis, IN. Holcomb Research 
nst. 


For primary bibliographic entry see Field 5C. 
W89-10275 


MAP3S NETWORK DATA AND QUALITY 
CONTROL SUMMARY FOR 1985, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 2B. 
W89-10300 


COMPUTER MODEL FOR OPTIMIZING THE 
OPERATION OF A WASTEWATER TREAT- 
MENT SYSTEM DEALING WITH WET 
WEATHER FLOWS, 

WIK Associates Ltd., Milwaukee, WI. 

For primary bibliographic entry see Field 5D. 
W89-10310 


PRELIMINARY ONE-DIMENSIONAL SIMU- 
LATION OF AMMONIUM AND NITRATE IN 
THE CAPE COD SEWAGE PLUME, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5B. 
W89-10328 


EVALUATION OF HYDROLOGIC MODELS 
sl THE DESIGN OF STABLE LANDFILL 


VERS, 
Los Alamos National Lab., NM. Environmental 
Science 


For primary bibliographic entry see Field SE. 
W89-10371 


STATISTICAL METHODS FOR ENVIRON- 
MENTAL POLLUTION MONITORING, 
Corvallis Environmental Research Lab., OR. 

For primary bibliographic entry see Field 7A. 
W89-10403 


Sees STRUCTURE AND ALTITUDE OF 
MINNELUSA FORMATION, 

NORTHEASTERN BLACK HILLS, SOUTH 

DAKOTA, 

—- Survey, Huron, SD. Water Resources 

iv. 

K. D. Peter, D. P. Kyllonen, and K. R. Mills. 

Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

Water-Resources Investigations Report 85-4233, 

1988. 1 map (sheet), 9 ref. 


Descriptors: ‘*Structural geology, *Adquifers, 
*South Dakota, *Black Hills, *Minnelusa Forma- 
tion, Lawrence County, Meade County, Penning- 
ton County, Maps. 


This map shows the altitude of the top 

Permian-and Pennsylvanian age Minnelusa For- 
mation, the deepest aquifer in the northeastern 

Black Hills for which there is sufficient data avail- 


drite. The upper beds are ano 

beds are a coabecedahen eo Saad 
entictines ond qquetines paasiiel Gen Mieeaieen out- 
crop. Domal structures and peaks in the study area 
are the result of Tertiary-age intrusions. (USGS) 
W89-10407 


ee ae OF THE FURNACE CREEK 


NIA, 

pec. Survey, Malvern, PA. Water Re- 
sources Di 

For oieants ; bibliographic entry see Field 2F. 
W89-10409 
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GROUNDWATER LEVELS IN ARKANSAS, 
SPRING 1988, 

Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

P. W. Westerfield, and M. Plafcan. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-706, 1988. 7ip, 5 fig, 37 ref. 


Descriptors: *Hydrologic data, *Groundwater 
level, *Arkansas, Data collections, Aquifers, Well 
hydrographs. 


Groundwater level measurements were made in 
694 wells in Arkansas in the spring of 1988. These 
data are listed in tables by aquifer; then by county. 
For each well, the altitude of the land surface, the 
date measured, the depth to the water surface, and 
the altitude of the water surface are reported. Also 
reported are the net changes in water levels be- 
tween 1987 and 1988 and between 1983 and 1988. 
This report also contains maps showing the aver- 
age water level change, by county, between the 
years 1983 and 1988 for the aquifers in the Quater- 
nary deposits and the Sparta and Memphis Sands. 
Hydrographs are included for selected wells com- 
pleted in the Quaternary deposits and the Sparta 
and Memphis Sands. The aquifers in in the Quater- 
nary deposits and the Sparta and Memphis Sands 
are important aquifers in eastern and southern Ar- 
kansas for agricultural, municipal, and industrial 
use. Water level data contained in this report 
showed an average decline of 1.12 ft in the aquifer 
in the Quaternary deposits, for the 24 most heavily 
irrigated counties of eastern Arkansas, and an aver- 
age decline of 3.82 ft in the aquifer in the Sparta 
and Memphis Sands between the years 1983 and 
1988. (USGS) 

W89-10415 


GEOHYDROLOGY AND MATHEMATICAL 
SIMULATIONS OF THE PAJARO VALLEY 
AQUIFER SYSTEM, SANTA CRUZ AND MON- 
TEREY COUNTIES, CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-10436 


PRELIMINARY EVALUATION OF THE HY- 
DROGEOLOGIC SYSTEM IN OWENS 
VALLEY, CALIFORNIA, 

Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-10437 


SELECTED WATER QUALITY DATA FOR 
THE FORT HALL INDIAN RESERVATION, 
SOUTHEASTERN IDAHO, 

— Survey, Boise, ID. Water Resources 


D. J. Parliman, and H. W. Young. 

Available from Books and oon File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $3.00, microfiche $1.50. USGS Open-File 
Report 88-496, 1988. 1 sheet, 4 fig, 3 tab, 1 ref. 
Descriptors: *Water quality, *Nitrogen com- 
pounds, *Drinking water, *Groundwater pollution, 
*Idaho, *Fort Hall Indian Reservation, Maps, 
Groundwater level, Nitrates, Snake River Plain. 


July 1988 water quality data, principally dissolved 
nitrite plus nitrate (as nitrogen), and depth-to- 
water measurements are reported for 60 wells in 
the Fort Hall Indian Reservation north of Pocatel- 
lo, southeastern Idaho. Nitrogen concentrations 
ranged from 0.7 to 24 mg/L; the median concen- 
tration was 3.1 mg/L. Nitrogen concentrations in 
11 samples exceeded the U. S. Environmental Pro- 
tection Agency public drinking water limit of mg/ 
L. (USGS) 

W89-10441 


ANNUAL MAXIMUM AND MINIMUM LAKE 
LEVELS FOR INDIANA, WATER YEARS 1942- 


85, 
Geological Survey, Indianapolis, IN. Water Re- 


sources Div. 
For primary bibliographic entry see Field 2H. 
W89-10451 


AREAL VARIATION IN RECHARGE TO AND 
DISCHARGE FROM THE FLORIDAN AQUI- 
FER SYSTEM IN FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

W. R. Aucott. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4057, 
1988. 1 sheet, 5 fig, 1 tab, 40 ref. 


Descriptors: *Recharge, *Flow discharge, *Flori- 
dan Aquifer System, *Surface-groundwater rela- 
tions, *Florida, Groundwater management, Maps, 
Groundwater. 


This report is a revision and update of existing 
recharge maps of the Floridan aquifer system to 
include quantitative information derived from Re- 
gional Aquifer Systems Analysis models as well as 
other recent information and also includes informa- 
tion on discharge from the system. The report 
represents predevelopment conditions with inset 
map that describes the change in recharge resulting 
from development. Recharge is greater in areas 
where the Floridan is unconfined, poorly confined, 
or the overlying confining layer is breached by 
sinkholes, such as is commonly found in the area 
extending from Tallahassee to Tampa. Discharge 
from the Floridan is dominated by spring flow. 
Spring flow is common in the area between Talla- 
hassee and Tampa. Offshore discharge by upward 
leakage and submarine springs also is an important 
component of the flow system. Little inflow or 
outflow occurs from the Floridan in large areas of 
Florida, including south Florida and the extreme 
panhandle. The principal factors affecting recharge 
to the Florida aquifer system are the thickness and 
hydraulic conductivity of the overlying confining 
bed. Other factors of importance include the verti- 
cal hydraulic gradient, water available for re- 
charge, and aquifer transmissivity. (USGS) 
W89-10453 


DISTRIBUTION OF DISSOLVED SOLIDS 
CONCENTRATIONS AND TEMPERATURE IN 
GROUNDWATER OF THE GULF COAST AQ- 
UIFER SYSTEMS, SOUTH-CENTRAL UNITED 
STATES, 

Geological Survey, Austin, TX. Water Resources 
Div. 


R. A. Pettijohn, J. S. Weiss, and A. K. Williamson. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4082, 
1988. 5 sheets (maps), 11 fig, 9 ref. 


Descriptors: *Water quality, *Maps, *Geochemis- 
try, *Gulf Coast Aquifer system, Dissolved-solids 
concentrations, Groundwater temperatures, Re- 

gional analysis, Tertiary aquifers, Water quality 
eo Well-log data. 


The distribution of dissolved-solids concentrations 
= temperature in waters of 10 of the aquifers 
—- the gulf coast aquifer systems of the 
ulf Mexico Coastal Plain are mapped at a scale of 
. 3,500,000. Dissolved solids concentration in the 
aquifers of the Tertiary System ranges from less 
than 500 mg/L at the outcrop and subcrop areas to 
as much as 150,000 mg/L at the downdip extent of 
these aquifers. A distinct band of sharply increas- 
ing concentration of dissolved-solids occurs at 
about middip of each aquifer of the Tertiary 
System. Dissolved-solids concentration in younger 
aquifers ranges from less than 500 mg/L in outcrop 
and subcrop areas to about 70,000 mg/L at the 
downdip extent of these aquifers. Temperature of 
waters in permeable Tertiary deposits ranges from 
about 18 C at the outcrop and subcrop areas to 90 
C at the downdip extent of these aquifers. Temper- 
ature of waters in younger deposits ranges from 
about 14 C at the outcrop and subcrop areas to 30 
C at their downdip extent. (USGS) 
W89-10460 


DOCUMENTATION OF A COMPUTER PRO- 
GRAM TO SIMULATE AQUIFER SYSTEM 
COMPACTION USING THE MODULAR 
FINITE-DIFFERENCE GROUNDWATER 
FLOW MODEL, 


Geological Survey, Tucson, AZ. Water Resources 
Div. 

S. A. Leake, and D. E. Prudic. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $12.75, microfiche $4.00. USGS Open-File 
Report 88-482, 1988. 80p, 5 fig, 1 tab, 18 ref. 


Descriptors: *Model studies, *Computer programs, 
*Geohydrology, *Computer models, *Compac- 
tion, *Subsidence, *Simulation, Stress, Groundwat- 
er storage, Stress. 


The process of permanent compaction is not rou- 
tinely included in simulations of groundwater flow. 
To simulate storage changes from both elastic and 
inelastic compaction, a computer program was 
written for use with the U. S. Geological Survey 
modular finite-difference groundwater flow model. 
The new program is called the Interbed-Storage 
Package. In the Interbed-Storage Package, elastic 
compaction or expansion is assumed to be propor- 
tional to change in head. The constant of propor- 
tionality is the product of skeletal component of 
elastic specific storage and thickness of the sedi- 
ments. Similarly, inelastic compaction is assumed 
to be proportional to decline in head. The constant 
of proportionality is the product of the skeletal 
component of inelastic specific storage and the 
thickness of the sediments. Storage changes are 
incorporated into the groundwater flow model by 
adding an additional term to the flow equation. 
Within a model time step, the package appropriate- 
ly apportions storage changes between elastic and 
inelastic components on the basis of the relation of 
simulated head to the previous minimum head. 
Another package that allows for a time-varying 
specified-head boundary is also documented. This 
package was written to reduce the data require- 
ments for test simulations of the Interbed-Storage 
Package. (USGS) 

W89-10462 


CALIBRATION AND USE OF AN INTERAC- 
TIVE-ACCOUNTING MODEL TO SIMULATE 
DISSOLVED SOLIDS, STREAMFLOW, 
WATER SUPPLY OPERATIONS IN THE AR- 
KANSAS RIVER BASIN, COLORADO, 
Geological Survey, Denver, CO. Water Resources 
Di 


Vv. 
For primary bibliographic entry see Field 5B. 
W89-10465 


SIMULATION OF GROUNDWATER FLOW IN 
THE LOWER SAND UNIT OF THE POTO- 
MAC-RARITAN-MAGOTHY AQUIFER 
SYSTEM, PHILADELPHIA, PENNSYLVANIA, 
Geological Survey, Malvern, PA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-10470 


QUALITY OF WATER FROM PUBLIC- 

SUPPLY WELLS IN PRINCIPAL AQUIFERS 

OF ILLINOIS, 1984-87, 

—= Survey, Urbana, IL. Water Resources 
nV. 

For primary bibliographic entry see Field 5B. 

W89-10471 


GROUNDWATER LEVELS IN THE ALLUVIAL 
AQUIFER IN EASTERN ARKANSAS, 1987, 
Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-10474 


GEOGRAPHIC INFORMATION SYSTEM 
INDEX FOR THE STATE OF TENNESSEE, 
Geological Survey, Nashville, TN. Water Re- 
sources Div. 

W. R. Barron, and P. G. Norris. 





Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 89-39, 1989. 53p, 11 fig, 18 ref. 


Descriptors: *Geographical Information Systems, 
*Mapping, *Maps, *Computerized maps, *Data 
storage and retrieval, *Digital map data, *Tennes- 
see, Data bases. 


Recently the use of Geographical Information Sys- 
tems (GIS) has i within Tennessee. As a 
result, the U.S. Geological Survey, the Tennessee 
State Planning Office, and the Tennessee Comp- 
troller of the Treasury entered into an agreement 
to conduct a survey of GIS users within the State. 
Two hundred and sixty three agencies were con- 
tacted. One hundred and thirty-nine agencies main- 
tained one or more computer system — 
personal computers). Twenty-five agencies used 
GIS software. The number of coverages or layers 
that exist upon completion of the survey as com- 
ames oy digital data for Tennessee was 4,741. One 
undred and twenty location. ific data bases 
were available. The U.S. Geological Survey, Na- 
tional Mapping Division map accuracy standards 
and digital cartographic data standards were in- 
cluded as minimum guidelines for GIS users. Gen- 
eral data sharing techniques were described. The 
most common one was the use of magnetic tapes. 
A GIS index data base containing the survey data 
was built for inquiries. A 7.5 minute qi le 
coverage of Tennessee was created to allow for 
identification on a quadrangle basis of existing cov- 
erages contained in the GIS data base. (USGS) 
W89-10475 


WATER RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN ILLINOIS, 


1988, 
Geological Survey, Urbana, IL. Water Resources 
Div. 


M. L. Garrelts. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
_ Report 89-31, 1989. 89p, 7 fig, 3 tab, 2 
ref. 


Descriptors: *Water resources data, *Data collec- 
tions, *Projects, ‘Illinois, ‘*Surface water, 
*Groundwater, Water quality, Bibliographies. 


Water resources investigations of the U.S. Geolog- 
ical Survey in Illinois consist of hydrologic-data 
collection and interpretative investigations. The 
data and the results of the investigations are pub- 
lished or released by the U.S. Geological Survey 
and by cooperating agencies. This report describes 
the data-collection activities and investigations in 
Illinois during the 1988 fiscal year and provides an 
extensive list of publications pertaining to the 
water resources of Illinois. (USGS) 

W89-10479 


SIMULATION OF GROUNDWATER FLOW AT 
ANCHORAGE, ALASKA, 1955-83, 

Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

L. D. Patrick, T. P. Brabets, and R. L. Glass. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4139, 
1989. 41p, 29 fig, 3 tab, 12 ref. 


Descriptors: *Model studies, *Groundwater move- 
ment, ‘*Mathematical models, *Anchorage, 

*Alaska, Groundwater levels, Aquifers, Hydraulic 
conductivity, Transmissivity. 


The groundwater system at Anchorage, Alaska 
was analyzed by using a two-layer three-dimen- 
sional mathematical model. By use of existing data, 
both nonpumping and pumping steady-state condi- 
tions and transient conditions were simulated. 
Under steady-state conditions, calculated direc- 
tions of groundwater flow were similar to ob- 
served flow patterns, and calculated stream dis- 
charges generally were within 10% of observed 
values. However, in many parts of the modeled 
area computed hydraulic head values were more 
than 20 ft higher or lower than observed values. 
Hydraulic conductivity and transmissivity are the 
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that drawndowns due to withdrawals by 
pve wells follow similar patterns of nearby 
observation wells. On the basis of analytical tech- 
niques, the confining layer does not to hold 
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DISTRIBUTION OF FLUORIDE IN THE 
GROUNDWATER IN ALLUVIAL BASINS OF 
ARIZONA AND ADJACENT PARTS OF CALI- 
FORNIA, NEVADA, AND NEW \ 

Geological Survey, Tucson, AZ. Water Resources 


Div. 

F. N. Robertson, and W. B. Garrett. 

Available from Books and Open File Report Sec- 
tion, USGS Box 25425, CO 80225; } paper copy 
$10.80. USGS a Atlas HA 988. 3 
map sheets, 6 fig, 14 ref. 


Descriptors: *Water chemistry, *Fluorides, *Geo- 
chemistry, *Groundwater, *Arizona, Ion ex- 
change, Basin-fill sediments, Hydrogen Ion con- 
centration, uilibrium, Southwestern United 
States, Southwest Alluvial Basins, Dental fluorosis. 


of 10 to 15 mg/L. uses) 
W89-10488 


POTENTIAL FOR AQUIFER COMPACTION, 
LAND SUBSID ‘AND EARTH-FISSURES 
IN THE TUCSON BASIN, PIMA COUNTY, AR- 


IZONA, 
— Survey, Tucson, AZ. Water Resources 


S. R. Anderson. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225; paper 
copy $10.80. USGS yg Atlas HA-713, 
1988. 3 (maps) sheets, 9 fig, 48: 


Descriptors: *Maps, *Subsidence, *Geohydrology, 

*Extensometers, *Alluvial aquifers, *Groundwater 
depletion, *Water table decline, *Arizona, Pima 
County, Tucson basin. 


In 1979 the U. S. Geological Survey, in coopera- 
soeaulgation of susie eumpnaiten sub an etioen 


The investigation is the result 
of concern for the potential hazards of aquifer 
engineered 


public supply, and industry in the Tucson basin in 
southern Arizona. Pumping has exceeded ——_ 
for several decades, and declines i 

levels have occurred in parts 

places, water level declines of 


Savane bad eiiiings Sushuy einer tela 
tion and land subsidence. +o 


and water supply systems that are dependent on 
gravity for their operation. (USGS) 
W89-10489 


AGGREGATION OF MINNESOTA WATER- 
USE DATA AND TRANSFER OF DATA TO 
THE NATIONAL WATER-USE DATA SYSTEM: 
PROCEDURES AND PROGRAMS, 

a. Survey, St. Paul, MN. Water Re- 
sources Di 

For peter bibliographic entry see Field 6D. 
W89-10492 


DRAINAGE AREAS IN THE 

RIVER BASIN IN EASTERN SOUTH DAKOTA, 

— Survey, Huron, SD. Water Resources 
iV 

R. D. Benson, M. E. Freese, and F. D. Amundson. 
Available from Books and Open File Report Sec- 

tion, USGS, Box 25425, Denver, CO 80225. USGS 

Open-File Report 88-720, 1988. 1p (map). 


Descriptors: *Surface water, *Maps, *Drainage 
area, *South Dakota, *Water level, *Lakes, Rain- 
fall-runoff relationships. 


EXTRACTION OF INFORMATION ON 
WATER QUALITY VARIABLES IN THE DIS- 
TRICT OF COLUMBIA-PHASE IV: ANALYSIS 
OF WATER QUALITY DATA OF THE ANA- 


District of ret ar Univ., Washington. Water 


Service, Springfield, VA 22161 as PB89-171482/ 
AS, Price codes: A04 in seen & AOI in micro- 
fiche. aoe ee ee D. 
C. Project 3709-07. 


Descriptors: *Water quality, *Structural analysis, 
*Periodicity, *Bivariate co *Information 
transfer, Rivers, Projections, District of Columbia, 
Anacostia River. 


The overflow of sewers during storms in the Dis- 
trict of Columbia and the pollution of water of the 
La ney See a pe eens eee 
lem. The research objectives were: to assemble and 

evaluate the available sets of water quality data of 
the Anacostia River, to statistically analyze data, 
and drawing decisions on how to improve water 
quality. All sets of data are first consolidated into a 
master data set of seven points: two on the two 
branches (East, West) and five on the major stem 
of the Anacostia River (Estuary). Due to the limit- 
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ed length of data sets, only four problems are 
statistically analyzed: (1) gran statistics for 16 vari- 
ables (discharge plus 15 water quality variables) of 
ali point data gated for each variable; (2) 
periodicity in these variables (all points data aggre- 
gated); (3) the bivariate correlation between 14 
water quality variables along the Estuary (also 
aggregated); and (4) changes in the mean of water 
quality variables along the Estuary (using five 
points). The results showed the absolute values of 
major statistics, as the basis for the future compari- 
son with the results of improvements in water 
quality by various measures. The periodicity is 
clear in eight variables, absent in four, and not 
clear in the other four variables. Bivariate correla- 
tion is very low. Only two pairs have r greater 
than 0.70, with the power of transfer of informa- 
tion among variables very low. The changes in the 
means of quality variables along the Estuary show 
increase, decrease, and unclear trends. (USGS) 
W89-10506 


DISSOLVED-SOLIDS CONCENTRATIONS 
AND PRIMARY WATER TYPES, GULF COAST 
AQUIFER SYSTEM SOUTH-CENTRAL 
UNITED STATES, 

Geological Survey, Austin, TX. Water Resources 
Div. 


R. A. Pettijohn. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Hydrologic Investigations Atlas HA-706, 1988. 2 
sheets (maps), 12 fig, 22 ref. 


Descriptors: *Water chemistry, *Geochemistry, 
*Groundwater quality, *Water quality, *Ground- 
water, Gulf of Mexico coastal plain, mary 
aquifers, Tertiary aquifers, Dissolved solids, Geo- 
hydrologic units, Regional analysis. 


Where water quality data were available, the dis- 
tribution of dissolved-solids concentrations and pri- 
mary water types in Tertiary and Quaternary 
aquifers of the South-Central United States were 
mapped from the updip limit of the aquifers to the 
edge of the Continental Shelf at a scale of 
1:5,000,000. Generally, dissolved-solids concentra- 
tions in the Tertiary aquifers increase from about 
500 mg/L or less at the updip limit to as much as 
200,000 mg/L in the downdip part of each aquifer. 
Dissolved-solids concentrations in most of the Ter- 
tiary aquifer groups increase markedly from 3,000 
to 10,000 mg/L in a distinct band that approxi- 
mately parallels the coastline. Dissolved-solids 
concentrations in the Quaternary aquifers increase 
from less than 500 mg/L in the northern and 
south-central parts of the area to as much as 35,000 
mg/L in the southeast and southwest parts. Pri- 
mary water types in the Tertiary aquifers generally 
are calcium bicarbonate or sodium bicarbonate 
updip from the band where dissolved-solids con- 
centrations increase markedly and sodium chloride 
downdip from that band. Primary water types in 
the Quaternary aquifers generally are calcium bi- 
carbonate in the northern and south-central parts 
of the area and sodium bicarbonate or sodium 
chloride in the southern part of the area. (USGS) 
W89-10509 


HYDROLOGIC DATA FOR THE SALT BAYOU 

ESTUARY NEAR SABINE PASS, TEXAS, OC- 

TOBER 1984 TO MARCH 1986, 

_— Survey, Austin, TX. Water Resources 
Vv. 


For primary bibliographic entry see Field 2L. 
W89-10516 


POTENTIOMETRIC SURFACE OF THE 
BLACK CREEK AQUIFER IN THE CENTRAL 
COASTAL PLAIN OF NORTH CAROLINA, DE- 
CEMBER 1986, 


oe Survey, Raleigh, NC. Water Resources 
Vv. 


W. L. Lyke, M. D. Winner, and A. R. Brockman. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 87-4233, 
Dec 1988. 1 (map) sheet, 3 fig, 1 ref. 


Descriptors: *Groundwater level, *Maps, *Poten- 
tiometric level, *North Carolina, Aquifers, Coastal 
plain, Water resources data. 


Water level measurements were made in 95 wells 
open to the Black Creek aquifer at the end of 1986 
to determine the configuration of its potentiome- 
tric surface over an area of about 4,900 sq mi in the 
central Coastal Plain of North Carolina. The alti- 
tude of the potentiometric surface of the Black 
Creek ranges between 80 and 100 ft above sea level 
along the western limit of the aquifer. From there 
the potentiometric surface slopes southeasterly 
toward a large, elongated cone of depression that 
has coalesced from cones that have developed 
around three main pumping centers and several 
smaller ones. The potentiometric surface in the 
Black Creek has declined to more than 120 ft 
below sea level in the southernmost cone develop- 
ing ed —— in Onslow County. (USGS) 
9-1 


POTENTIOMETRIC SURFACE OF THE 
LOWER CAPE FEAR AQUIFER IN THE CEN- 
TRAL COASTAL PLAIN OF NORTH CAROLI- 
NA, DECEMBER 1986, 

Geological Survey, Raleigh, NC. Water Resources 
Div. 

M. D. Winner, W. L. Lyke, and A. R. Brockman. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 87-4234, 
Dec 1988. 1 (map) sheet, 3 fig, 1 ref. 


Descriptors: *Groundwater level, *Maps, *Poten- 
tiometric level, *North Carolina, Water resources 
data, Aquifers, Coastal plain. 


Water level measurements were made in four wells 
open to the lower Cape Fear aquifer at the end of 
1986 to determine the configuration of its potentio- 
metric surface over an area of a 4,100 
sq mi. Because of the scarcity of data, five earlier 
measurements were also used to help estimate the 
position of the potentiometric contours. These 
were one-time measurements in temporary obser- 
vation wells. A broad cone of depression has 
formed in the area between Kinston and New Bern 
where the potentiometric surface is below sea level 
and seems likely related to large groundwater 
withdrawals from the aquifers overlying the lower 
Cape Fear in that area. (USGS) 

W89-10519 


POTENTIOMETRIC SURFACE OF THE 
UPPER CAPE FEAR AQUIFER IN THE CEN- 
TRAL COASTAL PLAIN OF NORTH CAROLI- 
NA, DECEMBER 1986, 
_— Survey, Raleigh, NC. Water Resources 
v. 
M. D. Winner, W. L. Lyke, and A. R. Brockman. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 87-4235, 
Dec. 1988. 1 (map) sheet, 3 fig, 1 ref. 


Descriptors: *Water resources data, *Maps, 
*Groundwater level, *North Carolina, *Potentio- 
metric level, Aquifers, Coastal plain. 


Water-level measurements were made in 84 wells 
open to the upper Cape Fear aquifer at the end of 
1986 to determine the configuration of its potentio- 
metric surface over an area of approximately 5,500 
sq mi. The major feature of the potentiometric 
surface is the development of a large, almost circu- 
lar cone of depression as a result of the merging of 
a number of smaller cones. The center of the large 
cone lies along an axis between Greenville and 
Kinston. The potentiometric surface in the upper 
Cape Fear is nearly 100 ft below sea level at 
Greenville; it is more than 100 ft above sea level 
south of the Neuse River near Colorado. (USGS) 
W89-10520 


POTENTIOMETRIC SURFACE OF THE 
PEEDEE AQUIFER IN THE CENTRAL COAST- 
AL PLAIN OF NORTH CAROLINA, DECEM- 
BER 1986, 

Geological Survey, Raleigh, NC. Water Resources 
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Div. 

A. R. Brockman, W. L. Lyke, and M. D. Winner. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 87-4236, 
Dec 1988. 1 (map) sheet, 3 fig, 1 ref. 


Descriptors: *Groundwater level, *Maps, *Poten- 
tiometric level, *North Carolina, Water resources 
data, Aquifers, Coastal Plain. 


Water level measurements were made in 37 wells 
open to the Peedee aquifer at the end of 1986 to 
determine the configuration of its potentiometric 
surface over an area of about 4,100 sq mi in the 
central Coastal Plain of North Carolina. The po- 
tentiometric surface of the Peedee slopes south- 
eastward from an altitude of more than 100 ft 
above sea level along the western limits of the 
aquifer to less than 20 ft near the coastline. Several 
cones of depression have formed in response to the 
effects of groundwater pumpage. The largest cone 
occurs near the City of Jacksonville in Onslow 
County where the potentiometric surface is nearly 
70 ft below sea level. (USGS) 

W89-10521 


8. ENGINEERING WORKS 
8A. Structures 


KINETICS OF FE(II) OXIDATION AND WELL 
SCREEN ENCRUSTATION, 

Missouri Univ., Columbia. Dept. of Geology. 

For primary bibliographic entry see Field 2K. 
W89-09337 


INTEGRATION OF COMPUTER-AIDED 


Ecole Polytechnique, Montreal (Quebec). 
For primary bibliographic entry see Field 7C. 
W89-09402 


INFLUENCE OF MAINS LEAKAGE AND 
URBAN DRAINAGE ON GROUNDWATER 
LEVELS BENEATH CONURBATIONS IN THE 


UK, 

British Geological Survey, Wallingford (England). 
For primary bibliographic entry see Field 4C. 
W89-09637 


STANDARD STILLING BASIN DESIGN FOR 
USE WITH MEDIUM-HEAD VORTEX DROP 
SHAFTS, 

Suez Canal Univ., Port Said (Egypt). 

M. I. A. Balah, and M. E. Bramley. 
Proceedings of the Institution of Civil Engineers, 
Part 1, PCIEAT, Vol. 86, p 91-107, February 1989. 
10 fig, 18 ref, append. 


Descriptors: *Wastewater facilities, *Stilling 
basins, *Hydraulic design, *Sewer systems, Hy- 
draulic models, Storm drains, Storm sewers, Main- 
tenance, Flow, Basins, Performance evaluation, 
Baffles. 


Careful consideration of the flow pattern is neces- 
sary to optimize the layout of a stilling basin at the 
base of a vortex drop shaft. The hydraulic model 
study and the similitude concepts used to develop a 
standardized design for the stilling basins associat- 
ed with the medium-head drop shafts on the Cairo 
wastewater system are described. The need for 
compact size, low maintenance requirements, and 
adequate performance at both high and low flows 
presented conflicting design requirements. A novel 
‘reverse-vortex’ basin layout was developed to ac- 
commodate circulation of incoming flow, and a 
special baffle ring was used to induce shear action 
within the basin. The use of a non-dimensional 
performance number to compare conditions in dif- 
ferent basins is demonstrated. (Author’s abstract) 
W89-09638 





EFFECTS OF AIR ENTRAINMENT ON 
PLUNGE POOL SCOUR, 
Gibb (Alexander) and Partners, London (Eng- 


land). 
For primary bibliographic entry see Field 2J. 
W89-09646 


NEPAL’S HYDRO SCHEMES: PROGRESS 

AND PLANS, 

Nod and Energy Commission, Kathmandu 
ON Sharma. 

Samaieed Water Power and Dam Co: 


mstruction 
IWPCDM, Vol. 41, No. 3, p 22-23, March 1989. 4 
tab, 6 ref. 


Descriptors: *Alpine regions, *Dams, *Water re- 
sources development, *Nepal, *Reservoirs, *Mul- 
tiobjective planning, *Hydroelectric plants, Multi- 
purpose reservoirs, Foreign construction, Regional 
planning, Water supply development. 


The mountainous topography of Nepal provides 
the opportunity for a series of high dams to be 
constructed, which could form multipurpose reser- 
voirs. The storage which would thus be provided 
could augment dry season flows by about 5400 cu 
m/s. In addition, flood peaks in downstream 
reaches caused by monsoon rain could be substan- 
tially reduced. Nepal has so far only harnessed 161 
MW, representing about 0.2% of its total hydro- 
= potential of 83 GW (based on average 
low). Studies carried out so far indicate that, of 
this total potential, about 42 GW would be eco- 
nomically Feasible for development. Neighboring 
countries which have, for example, mineral re- 
sources and — for technological and 
industrial development, could benefit by using hy- 
dropower from Nepal to aid faster economic de- 
velopment. (VerNooy-PTT) 
W89-09697 


HYDRO RESOURCES OF NEPAL, 
Monitor Ltd., Edinburgh (Scotland). 

For primary bibliographic entry see Field 8C. 
W89-09698 


CONSTRUCTION 
PROJECT IN NEPAL, 

Marsyangdi Hydroelectric Development Board, 
Kathmandu (Nepal). 

A. K. Shresta, and A. E. Wannick. 

International Water Power and Dam Construction 
IWPCDM, Vol. 41, No. 3, p 33-34, 36-38, March 
1989. 2 tab, 2 fig. 


Descriptors: *Dam_ construction, *Damsites, 
*N *Alpine regions, *Hydroelectric plants, 
*Foreign construction, Weirs, Reach, Dam design, 
nna Structural engineering, Design criteria, 


OF THE MARSYANGDI 


The ae pee of Nepal’s vast hydropower po- 
tential is of considerable importance for the eco- 
nomic growth of the country, which has only 
insignificant fossil fuel reserves. In view of these 
economic and environmental factors, and follow- 
ing studies conducted in the late 1970s and early 
1980s, the Nepalese Government decided to go 
ahead with the construction of the Marsyangdi 
hydro project, in central Nepal, which is now 
under construction. The scheme will have an in- 
stalled capacity of 3x23 MW, and is expected to 
produce 462.5 GWh/year; this will cover the 
country’s estimated power demand until 1995. Ge- 
ological field investigations were carried out in 
1978, 1980, and 1981, and construction work began 
in early 1986. The Marsyangdi project can be 
divided into three main components: The head- 
works in the weir area; the underground reach 
with a tunnel, surge tank and steel-lined pressure 
shaft; and the structures in the powerhouse area. A 
discussion of these components, along with general 
layouts and technical project data are given. The 
project has been financed by a multilateral group 
of donors and finance agencies. Prerequisites for 
the successful operation of the Marsyangdi project 
are regular monitoring, surveillance inspections, 
and preventive and corrective maintenance. In ad- 
dition to the operation of the electrical and me- 


chanical eq it, the requirements for handling 
pena att ae basin and compensa- 
tion pondage will have to be given special atten- 
tion, particularly during the early years of oper- 
ation. (VerNooy-PTT) 

W89-09699 


LOW HEAD HYDRO DEVELOPMENT IN 
PAKISTAN, 

Pakistan Water and Power Development Author- 
ity, Lahore. 

J. J. Victoria. 

International Water Power and Dam Construction 
IWPCDM, Vol. 41, No. 3, p 39-40,42-43, March 
1989. 2 fig, 3 tab, 3 ref. 


eign construction, Water supply development, Res- 
ervoirs, Barrages, Dams, Low head dams. 


tag yt pon cape my 

o! complex systems 

in the world. The apetamn in Pobistan to feceed by 
link canals and diversion 


limited; 
however, the country is fortunate in having a large 
hydroelectric potential. With the aim of reducing 
power shortages by the implementation of projects 
with short lead time, the Water and Power Devel- 
opment Authority of ig ay aa has now 
undertaken a iste es fore identification and 
study of suitab for low he oe power stations 
at barrages and canal falls in the Indus plains. On 
the basis of European experience, economies are to 
be achieved by standardizing equipment and civil 
works designs. Efforts during the last five years 
have focused on the planning and design of various 
tae 
si oO! lopment. (VerNooy-PTT) 
W#9.09700 


ENGINEERING METHOD OF CALCULATING 
THE RELIABILITY OF HYDRAULIC STRUC- 


TURES, ’ i 
For primary bibliographic entry see Field 8D. 
W89-09725 


DESIGN OF CONCRETE PLUGS IN TEMPO- 
RARY UNDERGROUND HYDRAULIC STRUC- 


TURES, 
V. F. Ilyushin. 


Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 6, p 327-334, December 1988. 2 fig, 5 tab, 12 


poe agence *Hydraulic equipment, *Plugs, *Con- 
construction, *Desi 


A concrete plug is the main element of blocki 
underground workings 27 hay te pelt 


static work of the plug. Cut-in plugs embedded in 
rock are retained both due to the cuts in the rock 
and the forces of friction and 
along the contact surface with the rock. I 
expedient to use noncut-in plugs where cuts oe 
associated with large expenditures of time and 
money. Additional strengthening is accomplished 
toy madane of tonal sodinantied tx baton aS take 
the rock with the other end of the rod attached to 
the plug. When designing an struc- 
ture where the concrete plug will 
constructed, the lining of the structure in the 
stretch to contain the plug can be made of variable 
thickness by changing the configuration of its cross 
section on the side of the rock mass so that it 
wedges into the rock after the plug takes on the 
head of water. In tunnels and structures 
having concrete (reinforced-concrete) ini 
which can absorb the longitudinal force 
a oe were oe - 
be made without cuts. 


<7 as den taer einen tae 
absorbed by supporting watertight keys which are 
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ded half in the body of the plug and half in the 

ys in the tunnel lining. The calculation of 
plugs includes calculation of the structure and 
foundation. The seepage calculation of plugs in- 
cludes a determination of the length (thickness) of 
the plug and size of the watertight elements from 
the condition of seepage of water the 
body of the plug, along the plug-soil or plug-lining 
contact, and through the soil skirting the plug. For 
the static calculation of plugs several permanent 

eff discussed. 


For primary bibliographic entry see Field 8B. 
W89-09727 


EXPERIENCE IN COMPACTING BACKFILL 
DURING CONSTRUCTION OF THE DNEPR- 
DONBAS CANAL, 

For primary bibliographic entry see Field 8D. 
W89-09728 


OUTLET WORKS OF THE ALINDZHACHAI 
HYDRO DEVELOPMENT, 

A. P. Gur’ev, A. V. Nechaev, and N. M. 
Chasovskikh. 


Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 6, p 340-343, December 1988. 2 fig, 3 ref. 


Descriptors: ‘*Spillways, *Dam _ construction, 
*Dam design, *Model studies, Hydraulics, Design 
criteria. 


A variant of a shaft tunnel spillway was adopted 
when designing the hydro development of the 
Alindzhachai reservoir in the Nakhichevan ASSR. 
The vertical shaft of the spillway has a square 
cross section measuring 5.5 by 5.5 m constant over 
the height and is equipped with energy-dissipating 
elements made in the form of a system of 
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SLOPE STABILITY AT THE ZAGORSK 
PUMPED-STORAGE STATION: LESSONS IN 
SURVEYING, DESIGN, AND CONSTRUCTION, 
For primary bibliographic entry see Field 8E. 
W89-09730 


ON-SITE OBSERVATIONS OF THE STATIC 
BEHAVIOR OF A SECTION OF THE CELLU- 
LAR ABUTMENT OF THE KANEV HYDRO- 
ELECTRIC STATION, 

M. N. Rubanik, S. I. Karlin, and V. A. _. 
Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 6, p 363-370, December 1988. 3 fig, 2 tab, 7 ref. 


Descriptors: *Hydroelectric plants, *Dams, Dam 
foundations, Stress, Structural engineering. 


The distribution of contact stresses under the but- 
tress wall of a section of cellular abutment of the 
Kanev hydrostations was examined and compared 
to that of the Kiev hydrostation. The distributions 
of contact stresses for both hydrostations differ 
from the linear distribution obtained by formulas of 
eccentric compression, in which the foundation of 
the frame is assumed absolutely rigid. For a more 
complete correspondence to the actual behavior of 
the structure, it is necessary to take into account 
the finite rigidity of the foundation in calculations. 
The relation between the average stresses under 
the frame and on the base of the cells depends not 
only on the relationship of the moduli of deforma- 
tion of the fill soil and soil of the foundation and 
other factors taken into account in calculations but 
also to a considerable degree on the characteristics 
of the technology of constructing the abutment, 
such as the rate of construction, degree of lagging 
of filling during construction, degree of deviation 
of the schemes of work on filling and compacting 
the soils from the design schemes. The character of 
the stresses in the horizontal reinforcement of the 
buttress wall shows that their redistribution and 
concentration in the corners of the precast slabs 
are largely due to general misalignment of the 
section in a transverse direction due to differential 
settlement. The majority of slabs in the wall are 
underloaded and have a considerable factor of 
safety. The stresses at several points that exceed 
the yield strength can be absorbed by adjacent 
underloaded bars to ensure the overall strength. 


(Geiger- 
W89-09733 


HYDRAULIC 

S. S. Golik. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 6, p 371-376, December 1988. 2 fig, 1 tab, 3 ref. 


EXPERIENCE IN OPERATING THE YALTA 
TUNNEL, 


Descriptors: *Tunnels, *Cracks, *Tunnel construc- 
tion, *Concrete construction, Tunneling. 


The long-term continuous operation of the Yalta 
Hydraulic Tunnel shows that the main technical 
and economic decisions and organizational meas- 
ures made during its design and construction were 
well-founded. The 7.3-km-long tunnel was con- 
structed from two portal faces within 4 short years 
under complex geological and hydrogeological 
conditions with a considerable savings of construc- 
tion materials, i.e. reinforced steel and cement. 
Damages in the tunnel occurred and increased 
gradually. During operation, cracking in the con- 
crete lining that formed in stretches isolated from 
one another reached 9% of the length of the entire 
tunnel. Noncorrespondence of the work of the 
lining to the calculated scheme caused by rock 
pressure that developed on stretches of the tunnel 
driven in argillites and siltstones of the Taurian 
series disturbed by tectonic processes should be 
considered the main cause of cracking. Damages 
that formed as a result of technological origin also 
occurred: poor quality of the concrete, poor place- 
ment and care of the concrete mix, and ins! jient 
cleaning of the rock surface before applying the 
shotcrete. The extent of the damages and labor 
expenditures on their elimination could have been 
reduced to a considerable degree by timely and 
systematic engineering intervention during oper- 
ation of the tunnel. The absence of standards regu- 
lating the equipping of hydraulic tunnels with 
monitoring and measuring apparatus and the pro- 


cedure of observations of the condition of the 
structures is a significant cause of the unsatisfac- 
tory operation of the tunnel. (Geiger-PTT) 
W89-09734 


FAILURE WAVES STUDIES DEVOTED TO 
LARGE DAMS AT EDF (LES’_ ETUDES 
D’ONDES DE SUBMERSION DES GRANDES 
BARRAGES D’EDF), 

Laboratoire National d’Hydraulique, Chatou 
(France). 

G. Benoist. 

Houille Blanche HOBLAB, No. 1, p 43-54, 1989. 9 
fig, 9 ref, append. English summary. 


Descriptors: *Dams, *Dam failure, *Floods, 
*Computer models, *France, Emergency planning. 


The decree of May, 1986 made it compulsory to 
provide emergency plans for all the large French 
dams. Since that time, EDF has developed several 
means of studying dam-break waves. The main 
tool consists of a computer code based on the one- 
dimensional unsteady flow theory and devoted to 
the full description of the floods. The particular 
features of the method are detailed as well as the 
model of the geometry of valleys. The experiments 
used to assess the method are given. Then, two 
auxiliary approaches are described: (1) the scale- 
model tests, and (2) the two dimensional model. 
Finally, a map of flooded areas is presented as an 
example of the results which are delivered in cur- 
rent study reporis and which constitute the main 
basis to establish the emergency plans. (Author’s 
abstract) 

W89-09842 


DAM BREAK ANALYSIS ON A _ RIVER 
SYSTEM, 
Concordia Univ., 
ge 


Houille Blanche HOBLAB, No. 1, p 55-64, 1989. 
10 fig, 2 tab, 16 ref. 


Loyola Campus, Montreal 


Descriptors: *Dam failure, *Flood forecasting, 
*Dam effects, *Dams, *Rivers, *Floods, Flood 
maps, Dam stability. 


To assess the eventual impact of the dam break 
flood on the populated areas at the downstream 
end of the river, multiple dam break analysis is the 
only approach because 90% of the river storage is 
located in the most upstream reservoir. The most 
upstream reservoir dam that contains most of the 
water volume has a natural control and its repre- 
sentative discharge during the simulation is limited 
to 20,000 cu m/s which means that there is enough 
water to sustain a 5 day flood. Once this is known 
and the individual behavior of the other dams is 
assessed on the cascade breach simulation, an eval- 
uation of the dynamics of the whole river system 
as far as dam break is concerned is obtained. Since 
the effect of the upstream dams is the 20,000 cu m/ 
s discharge, it was possible by a second study to 
define the flood maps in the lower part of the 
reach. In as much as it was possible, verification of 
state by the existing data and with steady backwa- 
ter computation was done. By numerical experi- 
mentation, it was observed that the front height 
over a wet bed increases with a roughness increase 
on dam flood waves. The front velocity depends 
clearly on bed condition. In general, dry bed gives 
much lower velocities. (Miller-PTT) 

W89-09843 


ENVIRONMENTAL IMPACTS OF THE PRO- 
POSED STIEGLER’S GORGE HYDROPOWER 
PROJECT, TANZANIA, 

Dar es Salaam Univ. (Tanzania). Inst. of Resource 


Assessment. 
For primary bibliographic entry see Field 6G. 
W89-09959 


ESTIMATION OF UPLIFT IN CRACKS IN 
OLDER CONCRETE GRAVITY DAMS: ANA- 
LYTICAL SOLUTION 


STUDY, 
Colorado Univ., Boulder. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 8F. 
W89-10039 


ESTIMATION OF UPLIFT IN CRACKS IN 
OLDER CONCRETE GRAVITY DAMS: 
EFFECT OF HEAD LOSSES IN DRAIN PIPES 
ON UPLIFT, 

Colorado Univ., Boulder. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 8F. 
W89-10040 


CRITERIA FOR THE SELECTION OF 
REMOTE DATA TELEMETRY METHODS 
FOR GEOTECHNICAL APPLICATIONS, 
Synergetics, Boulder, CO. 

For primary bibliographic entry see Field 7B. 
W89-10122 


MODIFIED REVERSE-CIRCULATION AIR 
ROTARY DRILLING TECHNIQUE FOR DE- 
VELOPMENT OF OBSERVATION AND MON- 
ITORING WELLS AT GROUND-WATER CON- 
TAMINATION SITES, 

Clark (Edward E.) Engineers-Scientists, Inc., 
Miami, FL 


D. B. Bennett, M. Busacca, and E. E. Clark. 

IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 137-145, 2 fig, 8 ref. 


Descriptors: *Monitoring wells, *Drilling, *Rotary 
drilling, *Observation wells, *Groundwater pollu- 
tion, *Wells, Well regulations, Drilling equipment, 
Drilling fluids, Aquifers, Soil contamination, 
Water sampling, Field tests, Hydraulic conductivi- 
ty. 


Groundwater monitoring regulations on the state 
and Federal level establish general performance 
standards for the construction of monitoring wells. 
Of the many drilling techniques available for the 
construction of monitoring and observation wells, 
dry techniques are recognized as superior at sites 
of contamination. The dry technique of modified 
reverse-circulation air rotary drilling (RARD) is 
viable and a more advantageous alternative than 
many traditional techniques. It requires no liquid 
drilling fluids or muds, and therefore no foreign 
fluids are added to the aquifer. Furthermore, com- 
posite soil and water samples are collected during 
installation specifically and exclusively from the bit 
depth and are uncontaminated by drilling fluids. 
The method utilizes compressed air to clear the 
borehole and a tube within a tube drill pipe system 
to maintain the borehole. This allows the well 
assembly, filter pack, and borehole sealant to be 
properly placed thereby satisfying the strictest reg- 
ulatory requirements for short-and long-term mon- 
itoring. The method accommodates various field 
testing such as the measurement of in situ hydrau- 
lic conductivity and the collection of soil cores. To 
insure proper construction of monitoring wells, 
procedures and material requirements must be de- 
signed and fully specified. (See also W89-10153) 
(Author’s abstract) 

W89-10163 


MONITORING WELL CONSTRUCTION, AND 
RECOMMENDED PROCEDURES FOR 
DIRECT GROUNDWATER FLOW MEASURE- 


MENTS USING A HEAT-PULSING FLOWME- 


K-V Associates, Inc., Falmouth, MA. 

W. B. Kerfoot. 

IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 146-167, 11 fig, 3 tab, 6 ref. 


Descriptors: *Groundwater movement, *Ground- 
water movement, *Groundwater pollution, *Flow 
measurement, *Flowmeters, *Observation wells, 
*Drilling, Drilling fluids, Well screens, Gravel 
packing, Data acquisition, Sand, Hydraulic con- 
ductivity, Porosity, Stratified flow, Measuring in- 
struments, Calibrations, Direct flow, Hydraulic 
gradient. 





Direct flow measurements using heat-pulsing tech- 
niques provide an accurate and economic method 
of determining direction of groundwater flow. The 
use of this method requires that care be taken in 
choice of well screen, methods of installation, 
measurement procedure, and method of data han- 
dling. The influence of well slot number, slot size, 
and screen configuration is explained. Drilling 
without using drilling fluid additives is recom- 
mended for installation. The use of coarse sand 
instead of gravel packing for the annular region 
also improves readings. Hydraulic conductivity 
and field porosity variation in annular packing 
versus the natural stratum is dealt with by a new 
calibration procedure. The use of vector analysis 
for this data handling is recommended. A proce- 
dure involving convergence of down-gradient di- 
rection and mean vector sum for direct flow meas- 
urement is offered to provide answers to the old 
question of whether enough wells have been in- 
stalled for understanding flow in the natural stra- 
tum. (See also W89-10153) (Author’s abstract) 
W89-10164 


DESIGN CONSIDERATIONS AND INSTALLA- 
TION TECHNIQUES FOR MONITORING 

WELLS CASED WITH TEFLON 

J. F. Dablow, D. Persico, and G. R. Walker. 

IN: Ground-Water Contamination: Field Methods. 

American Society for Testing and Materials, Phila- 

delphia, PA. 1988, p 199-205, 1 fig, 6 ref. 


Descriptors: *Groundwater pollution, *Monitoring 
wells, *Observation wells, *Well casings, *Materi- 
als testing, Water sampling, Chemical analysis, 
Pollutants, Sorption, Desorption, Organic com- 
pounds, Compressive stren Flexibility, Installa- 
tion, Boreholes, Teflon, Design criteria, Water 
quality, Plumes. 


A representative sample of groundwater is essen- 
tial for investigations where analytical testing re- 
sults at the parts per billion level are needed to 
properly assess the constituents, concentration, and 
extent of contaminant plumes which impact 
groundwater resources. Monitoring wells con- 
structed with casings of Teflon PTFE (polytetra- 
fluoroethylene) can significantly improve the con- 
fidence level in a representative sample because of 
the inertness of the casing material to sorption or 
desorption of possible contaminating chemicals, 
particularly volatile organic compounds. Three 
strength-related properties--pullout resistance of 
the threaded couplings, compressive strength of 
the screen sections, and flexibility of the casing 
string--must be considered during the design of 
monitoring wells cased with Teflon PTFE. Experi- 
mental data indicate that Teflon casing can be 
suspended to depths of 107 meters with little risk 
of flush-threaded joint failure. Compressive 
strength testing shows that Teflon behaves pre- 
dominantly elastically and is subject to only small 
screen opening deformation. This deformation can 
be overcome by specifying the manufactured 
screen opening to be larger than the opening re- 
quired by the well design. Special installation tech- 
niques are essential when working with Teflon to 
assure a properly constructed monitoring well, in- 
cluding the following two techniques to eliminate 
‘snaking’ of the well casing: borehole centralizers, 
and the insertion method. (See also W89-10153) 
(Author’s abstract) 

W89-10168 


DEPOSITION OF CALCIUM CARBONATE IN 
FOUNDATION DRAIN HOLES, 

Army Engineer Waterways Experiment Station, 
gee 3 , MS. Geotechnical Lab. 

The REMR Bulletin, Vol. 6, No. 1, p 6-8, Febru- 
ary 1989. 6 fig. 


Descriptors: *Calcification, *Drains, *Mainte- 
nance, Permeability, Calcium carbonate, Dams, 
Hydraulic structures, Tennesse. 


In 1988, a drilling investigation was undertaken to 
determine the extent and nature of the calcium 
carbonate incrustation that forms on the walls and 
in the joints intersecting a rock drain. The site for 
the investigation was Old Hickory Dam, located 


on the Cumberland River northeast of nashville, 
TN. Old Hickory is a concrete gravity dam that 
was built in the mid-1950’s. Its drains have never 


basis 

since 1962. Calcification was found to occur in 
joints that intersect foundation drain holes, imply- 
ing that simply cleaning the interiors of the drains 
will not remove ev . However, the incrus- 
tation was found to be of limited extent, occurring 
< 6 in. from the drains. A large percentage of the 
material forms as a small ring immediately around 
the drain hole. Therefore, if permeability 
ment of the surrounding rock mass is to be contem- 
plated, only a small volume of rock needs to be 

ted. If redrilling is to be performed, even a 
slight enlargement of the pape | ayplewngecrw mee 
ure of improvement. Inside the drain, the calci 
carbonate in direct contact with the well presents 
the greatest problem and will prove to be 
difficult to remove by an alternative cleaning 
method such as a water j i 
er. Blockages, on the o 

to be directly related to inflow. Although they 

showld be clensed to siiataia an open holes simply 
removing them will not necessarily improve the 
eee (Lantz-PTT) 


SEWER REHABILITATION (JAN Langa A. 
CITATIONS FROM THE SELECTED W. 
RESOURCES ABSTRACTS DATABASE. 
pegs Technical Information Service, Spring- 
ield, VA. 

Available from the National Technical Information 
Service, Spri ld, VA 22161, as PB88-868096. 
Price codes: NO1 in paper copy, NO1 in microfiche. 
September 1988. 53p. 


Descriptors: *Sewers, *Rehabilitation, *Bibli 
phies, Maintenance, Grout, Pipes, Joints, W: 
ing, Economic aspects. 


This bibliography contains citations concerning the 
maintenance and rehabilitation of sewers. Sewer 
grouts, plastic sleeves to cover cracked pipes, and 
joint weatherizing treatments are discussed. Main- 
tenance programs are studied, and rehabilitation 
programs in specific cities are discussed. Econom- 
ics of sewer repair are also reviewed. (Author’s 


abstract) 
W89-10259 


DISCHARGE MEASUREMENT STRUCTURES. 
International Inst. ha MN Reclamation and Im- 
—— Mee cere letherlands). 

‘or primary bib! soe entry see Field 8B. 
W89-10357 


RE-EVALUATION OF THE STABILITY OF 
LARGE CONCRETE STRUCTURES ON ROCK 
ree, EMPHASIS ON EUROPEAN EXPERI- 
Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). 

For primary bibliographic entry see Field 8E. 
W89-10367 


MULTIOBJECTIVE RISK-PARTITIONING: AN 
—— TO DAM SAFETY RISK ANAL- 


SIS, 
Environmental Systems Management, Inc., Char- 
lottesville, VA. 
Y. Y. Haimes, R. Petrekian, P. O. Karlsson, and J. 
Mitsiopoulos. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A197 011. 
Price codes: A06 in paper copy, AO1 in microfiche. 
IWR Report 88-R-4, April 1988. 136p, 33 fig, 11 
tab, 78 ref, 2 append. 


Descriptors: *Safety, *Dam stability, *Risk assess- 
ment, *Mathematical analysis, Hazards, Sensitivity 
analysis, Mathematical studies, Statistical analysis, 
— maximum flood, Flood recurrence inter- 
v: 


An application of the partitioned multiobjective 
risk method (PMRM) to a real dam safety case is 
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ted. During the course of the analysis, 
relationships were derived that greatly fa- 
applications of the PMRM 


HE 


(PMF); and (3) determine the sensitivity of the 
PMRM to changes in the distribution 
used to describe extreme flood flows. Results ob- 
tained for the first of these objectives showed that 
aes alue. T Tere eve 
value. To jective 
(2) and AA. the PMRM were per- 
formed for the dam in ques- 
four different distrib and four 
different values of the return The results 
ee ee eee 
tional expected risk of low-probability/high-conse- 
quences events is sensitive to the value of the 
return period of PMF. (Lantz-PTT) 
W89-10374 


LITTLE DELL OUTLET STRUCTURE, UTAH: 
Army Engineer Waterways Experiment Station, 

y t Si 
Vicksburg, MS. Hydraulics Lab 
For primary bibliographic entry see Field 8B. 
W89-10395 


WATER QUALITY OUTLET WORKS PROTO- 


y 
Vicksburg] MS. Hydraulics Lab. 
For primary bibliographic entry see Field 8C. 
W89-10396 


W CHANNEL IN- 
VESTIGATIONS, HYDRAULIC MODEL IN- 
VESTIGATION, 
Army Engineer Waterways ae Station, 
Vicksburg, MS. Hydraulics Lab. 
For primary bibliographic entry see Field 8B. 
W89-10397 


8B. Hydraulics 


PROBABILITY DISTRIBUTION OF VELOCI- 
CHANNEL CROSS SEC- 


New Hampshire Univ., Durham. Dept. of Earth 
Sciences. 


a 
ter Resources Research WRERAO, Vol. 25, 
No i p 509-518, March 1989. 12 fig, 3 tab, 13 ref. 


Descriptors: *Channel mo *Probability 
distribution, *Streamflow, m,cpnoe flow, *Natu- 


Tis es Gate ie Sf ii ei 
ized parabolic channels and in regular and in 
highly irregular natural stream cross sections fol- 
r= a power be F(v)=(v/V)to the c power, 

(v) is the age a frequency distribu- 
prea yA a is the maximum velocity in 
the cross section, and c is a shape parameter. 
Values of V and c can be estimated from current 
meter measurements via moments, maximum likeli- 


i the mean 
cross-sectional velocity E(v), where E(v)= ——- 
+ 1)) V without invoking assumpti about the 
location of the mean velocity in each profile. One 
can also immediately determine the energy coeffi- 
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cient alpha as alpha = (c + 1) cubed/(c squared(c 
+ 3)) and use this information to improve the 
accuracy of field measurements of reach resistance. 
(Author’s abstract) 

W89-09322 


NEGATIVELY BUOYANT FLOW IN DIVERG- 
ING CHANNEL: III. ONSET OF UNDERFLOW, 
Minnesota Univ., Minneapolis. St. Anthony Falls 
Hydraulic Lab. 

H. G. Stefan, and T. R. Johnson. 

Journal of Hydraulic Engineering (ASCE) 
JHENDS, Vol. fis, No. 4, p 423-436, April 1989. 
10 fig, 1 tab, 12 ref, append. NSF Grant CEE 
8308471. 


Descriptors: *Channel flow, *Density currents, 
*Underflow, *Buoyancy, ‘*Fluid mechanics, 
*Inflow, *Lakes, *Reservoirs, Flow characteris- 
tics, Physical properties. 


If they are negatively buoyant (denser than ambi- 
ent water), inflows to lakes and reservoirs sink 
(Plunge) below the water surface after entering. 
location of the plunge line or maximum pene- 
tration into the lake or reservoir is related to the 
ratio of inertial to buoyant forces, and lake or 
reservoir geometry. Experiments have been con- 
ducted in diverging horizontal laboratory chan- 
nels, and the plunging phenomenon has been re- 
produced. For flows separating from the channel 
wall, the relationship x sub p/B sub 0 = 0.52 (F 
sub 0)to the fourth power has been found to de- 
scribe the maximum horizontal penetration x sub p. 
The basic form and exponent of this relation was 
developed from jet flow theory, and the coefficient 
was experimentally determined. (See also W89- 
09444) (Author’s abstract) 
W89-09443 


ag ted BUOYANT FLOW IN DIVERG- 
IG CHANNEL: IV, ENTRAINMENT 


AND DI- 
LUTION. 
Minnesota Univ., Minneapolis. St. Anthony Falls 
Hydraulic Lab. 
T. R. Johnson, C. R. Ellis, and H. G. Stefan. 
Journal of Hydraulic Engineering (ASCE) 
JHENDS, Vol. 115, No. 4, p 437-456, April 1989. 
15 fig, 1 tab, 18 ref, 2 append. 


Descriptors: *Channel flow, *Density currents, 
*Underflow, *Buoyancy, *Entrainment, *Fluid 
mechanics, *Inflow, *Lakes, *Reservoirs, Flow 
characteristics, Physical properties. 


A negatively buoyant inflow to a lake or reservoir 
sinks to the bottom and forms an underflow. In this 
process, the ‘plunging flow’ entrains ambient water 
and becomes diluted. The dilution alters the buoy- 
ancy and hence the flow behavior of the under- 
flow. Since literature on entrainment by under- 
flows does not include the ‘plunging process’ itself, 
great uncertainty exists when the initial conditions 
of underflows have to be estimated. Therefore, the 
density driven plunging phenomenon was experi- 
mentally investigated in a horizontal diverging 
channel. Entrainment rates were determined from 
velocity and temperature measurements and relat- 
ed to channel diffuser angle, inflow densimetric 
Froude number, and inflow channel aspect ratio. 
The experiments were conducted at inflow channel 
Reynolds numbers larger than 10,000. Experimen- 
tal diffuser angles were varied from 3 degrees to 
180 degrees, inflow densimetric Froude numbers 
from 1.8 to 21 and channel aspect ratios from 0.5 to 
1.8. The information is of use as input to one- 
dimensional stratified lake or reservoir water qual- 
ity models. (See aslo W89-09443) (Author’s ab- 
stract) 

W89-09444 


BY BUOYANT JET BE- 
TWEEN CONFINED WALLS, 
Stee Univ., Montreal (Quebec). Dept. of Civil 

ngineerin; 

V. H. Chu, al W. D. Baines. 
Journal of Hydraulic Engineering (ASCE) 
JHEND8S, Vol. 115, No. 4, p 475-492, April 1989. 7 
fig, 2 tab, 20 ref, 2 append. 


Descriptors: *Entrainment, *Buoyancy, *Turbu- 
lent flow, *Saline-freshwater interfaces, *Fluid me- 
chanics, *Hydraulic properties, Plumes, Fluctua- 
tions, Salinity, Saline water, Barriers. 


Quasi-two-dimensional turbulence was investigated 
experimentally in an apparatus consisting of two 
closely spaced vertical parallel walls. A jet of salt 
water was injected downward between the walls. 
Entrainment of fluid by the turbulence produced 
an expanding buoyant jet that was many times 
wider than the wall spacing. Photographs were 
taken of the turbulent motion in the confined 
region. The volume flux in the plume was meas- 
ured using a direct method for a range of source 
flow from the limit of a jet to that of a plume. The 
variation of volume flux with distance in the plume 
followed closely the relationship derived using a 
linear spreading hypothesis. Despite the anisotrop- 
ic nature of the turbulent motion and the frictional 
retardation of the plume by the walls, the spread- 
ing rate of the confined plume was remarkably 
similar to that of a line plume, which is a two- 
dimensional flow. Flow visualization revealed sig- 
nificant differences in the turbulent structures for 
cases of jet and plume. (Author’s abstract) 
W89-09446 


FORM RESISTANCE IN GRAVEL CHANNELS 
WITH MOBILE BEDS, 

North Canterbury Catchment Board, Christchurch 
(New Zealand). 

7 5 ri bibliographic entry see Field 2J. 


GUIDE FOR ESTIMATING RIVERBED DEG- 
RADATION, 
Iowa Univ., Iowa City. Inst. of Hydraulic Re- 


search. 
a primary bibliographic entry see Field 2J. 
W89-09644 


CALCULATION OF BED VARIATION IN AL- 
LUVIAL CHANNELS, 
Civil Engineering Research Inst., my (Japan). 


For primary bibliographic entry see Field 2J. 
W89-09645 


EFFECTS OF AIR ENTRAINMENT ON 
PLUNGE POOL SCOUR, 

a (Alexander) and Partners, London (Eng- 
land). 

For primary bibliographic entry see Field 2J. 
W89-09646 


WELL POSEDNESS OF SOME WAVE FORMU- 
nom OF THE SHALLOW WATER EQUA- 


TIO 
Papadopuos (S.S.) and Associates, Inc., Rockville, 


r% uke, and W. G. Gray. 
Advances in Water Ses AWREDI, Vol. 11, 
No. 2, p 84-91, June 1988. 4 fig, 2 tab, 16 ref. 


Descriptors: *Model studies, *Streamflow, *Un- 
steady flow, *Boundary conditions, *Shallow 
water, *Waves, *Fluid mechanics, *Mathematical 
equations, *Hydraulic models, Mathematical stud- 
ies, Physical properties, Momentum equation, 
Mathematical equations. 


According to the theory of characteristics, the 
number of boundary conditions required for the 
adequate definition of a Partial Differential Equa- 
tion problem is equal to the number of characteris- 
tic half planes entering the domain associated with 
the Partial Differtial Equation problem. This 
theory was applied to the primitive form of the 
shallow water equations two decades ago to deter- 
mine the number of initial and boundary conditions 
required by these equations. The results of this 
early study are reviewed. Subsequently, the same 
theory is applied to some wave formulations of the 
shallow water equations (the wave continuity and 
primitive momentum equation model, and the 
wave continuity and wave momentum equation 
model). The characteristics of the wave equation 
models were found to be the same as those of the 
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primitive equation models plus some additional 
characteristic that can be determined by applying 
the method of characteristics t the wave equations 
in three operator forms. It is shown that under 
special circumstances, some of the boundary condi- 
tions were not absolutely necessary. For instance, 
when the convective term of the primitive momen- 
tum ——-? is negligible, the c tics asso- 
ciated with this term become nearly parallel to the 
time axis. This seems to indicate a need for initial 
conditions only and consequently, the primitive 
shallow water equations only require one bounda- 
ry condition in this case. When the conservative 
form of the primitive momentum equation is used, 
an additional family of characteristics is parallel to 
the time axis and thus, no additional boundary 
conditions are required in comparison to the primi- 
tive form of the shallow water equation model. 
(Author’s abstract) 
89-09664 


CONSIDERATION OF DAMPING OF OSCIL- 
LATIONS IN A VISCOELASTIC MEDIUM IN 
NUMERICAL METHODS OF SOLVING DY- 
NAMIC PROBLEMS OF CITY 
THEORY, 


V. N. Lombardo. 
Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 6, p 334-338, December 1988. 1 fig, 2 ref. 


Descriptors: *Vibrations, *Numerical analysis, 
*Elastic properties, Mathematical studies, Finite 
element method, Structural engineering, Finite dif- 
ference methods. 


In calculating structural elements, damping of vi- 
brations is either considered independent of fre- 
quency or a dependence is determined on the basis 
of special experiments. In the case when a struc- 
ture is calculated on the basis of the direct solution 
of equations of motion by the finite element 
method or the finite difference method, it is usually 
difficult to provide the prescribed law of variation 
of damping relative to the frequency. Mathemati- 
cal expressions using the theories of elasticity are 
derived to obtain a relationship that makes it possi- 
ble without conducting special experiments to de- 
termine the eters of viscosity providing the 
prescribed dissipation of energy during oscillations 
of hydraulic structures in a broad range of varia- 
tion of the frequencies. (Geiger-PTT) 

W89-09727 


WATER ENTRANCE RESISTANCE INTO POL- 
YVINYL-CHLORIDE DRAIN TUBES (LA RE- 
SISTANCE D’ENTREE DE L’EAU DANS LES 
DRAINS EN POLYCHLORURE DE VINYLE 


ANNELES), 

Centre National du Machinisme Agricole, du 
Genie Rural, des Eaux et des Forets, Antony 
(France). 

C. Lennoz-Gratin. 

Houille Blanche HOBLAB, No. 1, p 65-68, 1989. 3 
fig, 1 tab, 12 ref, English summary. 


Descriptors: *Drains, *Drain spacing, *Hydraulics, 
*Resistance, Hydraulic head, Polyvinyl chloride. 


All the formulae used to determine drain spacing 
assume the drain to be ideal. However, a real drain 
consists of an impervious wall provided with small 
openings in order to admit water. The conver- 
gence of the streamlines towards these openings 
gives an entrance resistance, which reduces the 
hydraulic head available for drainage. On the other 
hand, the drain manufacturers prefer drains with a 
small opening area because of the price and the 
strength of materials. Methods and calculations to 
obtain the optimum value of the opening area and 
of the perforations width are presented. (Author’s 
abstract) 

W89-09844 


SEEPAGE EXCLUSION PROBLEM FOR PAR- 
ABOLIC AND PARABOLOIDAL CAVITIES, 
Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Envi- 
ronmental Mechanics. 


For primary bibliographic entry see Field 2G. 





W89-09884 


EFFECTS OF COOPER RIVER REDIVERSION 
FLOWS ON SHOALING CONDITIONS AT 
CHARLESTON HARBOR, CHARLESTON, 
SOUTH CAROLINA, 

Army Engineer ae 5 an Station, 
Vicksburg eM. Hydraulics Lab. 

A. M. Teeter. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A205 454. 
Price codes: A06 in paper copy; AO1 in microfiche. 
Technical Report HL-89-3, February 1989. Final 
Report. 107p, 3 fig, 21 ref, 5 append. 


Descriptors: *Cooper River, *Shoals, *Sedimenta- 

tion, *Charleston Harbor, South Carolina, Salinity, 

— sediments, Water quality, Flushing, 
ting 


Analyses were conducted in regard to sediment 
flushing from Charleston Harbor using salinity, 
suspended sediment, and velocity data from a total 
of 11 tidal surveys and from long-term monitors. 
The U.S. Army Corps of Engineers rediversion 
project was designed to return the Cooper River 
to inflows of 3,000 cu ft/sec (cfs) or slightly 
higher, and greatly reduce Charleston Harbor 

shoaling. Harbor monitoring was conducted before 
and after rediversion for the purpose of recom- 
mending an appropriate rediversion inflow level. 
Harbor conditions were considered optimum if the 
harbor was well-flushed and if shoaling conditions 
were similar to the base condition defined for the 
project (3,000 cfs). Harbor conditions were found 
to be optimum between 3,000 and 4,500 cfs, and 
this flow range was recommended as the weekly 
average flow from Pinopolis Dam. (Author’s ab- 


stract) 
'W89-10204 


REEVALUATION 

HARBOR, MISSISSIPPI, 

Army Engineer District, Mobile, AL. 
For primary bibliographic entry see Field SE. 
W89-10254 


GULFPORT 


WEST ACCESS REALIGNMENT 
ATCHAFALAYA RIVER: HYDRAULIC 
MODEL INVESTIGATION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

D. M. Maggio, and C. R. Nickles. 

Available from the National Technical Information 
Service, Springfield, VA 22161. Technical Report 
HL-89-2, February 1989. Final Report. 19p, 1 fig, 1 
tab, 6 plates. 


Descriptors: *Diversion structures, *Channel im- 
provement, ‘*Atchafalaya River, *Hydraulic 
models, Dredging, Flow control, Model studies. 


The entrance of the West Access Channel Ben 
required frequent maintenance dredgin, 

tain flow distribution to the West Annelan falaya ie 
tection Levee. The channel has had a history of 
shoaling to the extent that the amount of flow 
through the channel has been significantly re- 
duced. Due to channel alignment and length, the 
flows in the channel are normally too small to 
move the sediment through the poor Al: 120. 
horizontal-and 1:80-vertical-scale movable-bed 
model was used to study the effects of relocating 
the entrance about 2.7 miles upstream of the exist- 
ing entrance on the sediment load entering the 
West Access Channel. This configuration exited 
the Atchafalaya River at approximately 90 degrees 
and decreased the length of the channel about 1.5 
miles. The model results indicated the new align- 
ment would reduce the amount of bed material 
entering the channel to almost zero. (Author’s 
abstract 

W89-10306 


DISCHARGE MEASUREMENT STRUCTURES. 
International Inst. for Land Reclamation and Im- 
provement, Wageningen (Netherlands). 

International Institute for Land Reclamation, Wa- 
geningen, The Netherlands. 1989. 401 p. Edited by 


M. G. Bos. 


Descriptors: *Flow control, *Flumes, *Orifices, 
*Discharge ———— *Hydraulic structures, 
Construction, Design standards, Hydraulic design, 
Hydraulics, Open channels. 


This book presents instructions, standards, and pro- 
cedures for the selection, design, and use of struc- 
tures (such as weirs, flumes, orifices, etc.) which 
measure rhe perpen py anon 
It is intended to serve as a 

for engineers concerned 

ation of such structures. This 

in three — Ad by oe 


throughout 
Construction methods are only given if they influ- 
ence the hydraulic performance of the structure. 
no methods of construction or specifi- 
cations of materials are given since they vary 
greatly from country to country and their selection 
pg pcre nage ine Sagar ante dh gece 
ity of materials, the quality of workmanship, and 
by the number of structures that need to be built. 
(Lantz-PTT) 
W89-10357 


LITTLE DELL OUTLET STRUCTURE, UTAH: 
HYDRAULIC MODEL INVESTIGATION, 
Army Waterways Experiment Station, 
My ge MS. Hydraulics Lab. 

Available from the National Technical Information 
Service, Springfield, VA 22161. Technical Report 
HL-89-7, April 1989. Final Report. 60p, 5 fig, 5 
tab, 4 photos, 16 plates. 


Descriptors: *Dam design, *Hydraulic models, 
*Flow profiles, *Outlet channels, Outlets, Utah, 
— Channels, Water pressure, Hydraulic 
lesign 


A 1:10-scale physical model of the discharge 
outlet, plunge pool, and exit channel was used to 
investigate and develop a practical ign that 
would provide satisfactory hydraulic formance 
for the Little Dell Outlet Structure, . The pro- 
posed design calls for a rolled earth-fill dam em- 
bankment to impound a 20,500. Model tests con- 
ducted to calibrate the jet flow gates permitted the 
development of an equation relating the following 
: (1) discharge, (2) head on center line 
of gate, and (3) gate opening. The equation can be 
used for determining, for gate 1, gate 2, or both 
gates, the relative values of discharge, and 
percent gate opening. Tests were conducted to 
investigate the potential for cavitation in the bifur- 
cations and the two 36-in.-diameter conduits for 
various heads and flow rates. The pressures meas- 
ured by piezometers itive and indicate 
that the outlet works should id not be subject to 
cavitation. Ri failure was observed in the 
original design plunge pool and exit — for 
numerous anticipated flow — single 
or multiple gate The geometry of the 
plunge pool and exit channel was modified to 
provide flatter side slopes more conducive to 
pe pa Fe ions? The revised design was stable for 
anticipated flow conditions except for one area 
of 18-in. riprap that failed was replaced with 24-in. 
—_—. (ope 3 riprap design). (Lantz-PTT) 


OLD RIVER DIVERSION, 

RIVER. REPORT 4: OUTFLOW CHANNEL IN- 
VESTIGATIONS, HYDRAULIC MODEL IN- 
VESTIGATION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

C. R. Nickles, and T. J. Pokrefke. 

Available from the National Technical Information 
Service, Springfield, VA 22161. Technical R 
HL-84-4, April 1989. Report 4 of a Series. Sip, 5 
fig, 5 tab, 4 photos, 18 plates. 


Descriptors: *Old River Diversion, *Mississippi 
River, *Channel improvement, *Hydraulic aodie, 
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ENGINEERING WORKS—Field 8 
Hydraulic Machinery—Group 8C 


Model studies, Maintenance, Flow profiles, Scour, 
Flow velocity, Tailwater, Weirs, Locks, Dams. 


An outflow channel investigation was conducted 
co eat ee eee a ere ane e os 
preventing future conditions that could 

of the low-sill structure. The 1:120- 
scale undistorted fixed-bed model was used = 
study flow conditions during rehabilitation 
dumuapts ten otiiias tase, Genesee obdboush 
scour protection in the outflow channel below the 

basin, a means of controlling the tail 
of the low-sill structure, and 
lacing 





$ 
W89-10397 


8C. Hydraulic Machinery 


(Nepal). : ' 
For primary bibliographic entry see Field 8A. 
W89-09697 


HYDRO RESOURCES OF NEPAL, 

Monitor Ltd., Edinburgh (Scotland). 

J. G. Warnock. 

International Water Power and Dam Construction 
ia” Vol. 41, No. 3, p 26-30, March 1989. 2 


Descriptors: *Damsites, *Water resources develop- 
ment, *Nepal, *Alpine regions, *Regional plan- 
ning, *Multiobjective planning, *Hydroelectric 
plants, Foreign construction, Dams, Water supply 
development. 


eee eee ly ee ae 


India, Pakistan, Bangladesh, Nepal 
Bhutan cover 4,420,000 sq km. Nepal has a surface 
area of only 147,141 sq oo. which represent 3.3% 

subconti 


traction of full benefits from the best use 
of wate ennapeen ony be copeaied te te agile 
significant as developments proceed into the 21st 
century. (VerNooy-PTT) 

W89-09698 


LOW HEAD HYDRO DEVELOPMENT IN 
PAKISTAN, 
Pakistan Water and Power Development Author- 





Field 8—ENGINEERING WORKS 
Group 8C—Hydraulic Machinery 


ity, Lahore. 
For primary bibliographic entry see Field 8A. 
'W89-09700 


ACCELERATED INSTALLATION OF THE 
SECOND UNIT OF THE MIATLA HYDRO- 


B. V. Batrakov. 
Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 6, p 354-358, December 1988. 4 fig. 


Descriptors: *Hydroelectric plants, *Turbines, 
*Concrete construction, Hydraulic machinery. 


At the Miatla hydroelectric station, a new method 
was used to install the embedded parts of the 
turbine of the No. 2 unit which made it possible to 
concrete the runner pit without toothing. The main 
components of the unit were maximally enlarged: 
the block of the turbine cover with vanes and 
mechanical elements, thrust bearing, floors of the 
turbine shaft together with the support of the 
thrust bearing and partly the steel lining of the 
turbine shaft, rotor core, generator stator, and 
upper crossbeam. Installation consisted of succes- 
sive operations with the main intermediate stage 
being the installation and alignment of the turbine 
stator. The stator was installed on a support struc- 
ture which enables the base of the stator to reach 
the design elevation long before the approach of 
the concrete foundation. The support structure 
was installed directly on the enlarged stator to 
make it easier to align the stator. The installation 
time was shortened by three months using the 
present technology. (Geiger-PTT) 

W89-09731 


METHODS OF CONSTRUCTING CAST AS- 
PHALTIC CONCRETE CUTOFF WALLS OF 
EARTH DAMS, 

For primary bibliographic entry see Field 8F. 
W89-09732 


ON-SITE OBSERVATIONS OF THE STATIC 
BEHAVIOR OF A SECTION OF THE CELLU- 
LAR ABUTMENT OF THE KANEV HYDRO- 
ELECTRIC STATION, 

For primary bibliographic entry see Field 8A. 
W89-09733 


WATER QUALITY OUTLET WORKS PROTO- 
TYPE TESTS, WARM SPRINGS DAM, DRY 
CREEK, RUSSIAN RIVER BASIN, SONOMA 
COUNTY, CALIFORNIA, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

T. L. Fagerburg, R. E. Price, and S. E. 
Howington. 

Available from the National Technical Information 
Service, Springfield, VA 22161. Technical Report 
HL-89-4, March 1989. Final Report. 123p, 9 fig, 12 
tab, 22 plates, 13 ref. 


Descriptors: *Hydraulic profiles, *Outlets, *Dams, 
*Warm Springs Dam, *Flow profiles, Vibrations, 
Air flow, Water temperature, Piezometry, Water 
pressure, California, Gates, Flow discharge, Tur- 
bulence. 


Prototype tests were conducted to make a compre- 
hensive evaluation of the operating conditions of 
the Outlet Works, Warm Springs Dam, Dry Creek, 
Russian River Basin, Sonoma County, California. 
Prototype measurements included: butterfly valve 
leaf pressure fluctuations, butterfly valve leaf vi- 
brations, intake conduit pressures, wet well pres- 
sures, elbow piezometer differential pressures, air 
vent, air flow, and wet well water temperatures. 
Data were recorded on analog magnetic tape and 
played back on oscillograph charts to verify the 
recording. Results of the data reduction indicate 
that the air flow in the quality control (QC) gate 
air vent reached peak flows at two different QC 
gate openings (5 and 90%), similar to results ob- 
tained in other field testing. The elbow piezometer 
pressures from the intake conduits and the wet 
well appeared to be adequate for use in discharge 
determination. However, it is recommended that a 
more precise calibration be performed and perma- 


nent instrumentation be installed for monitoring 
discharges. Surges in the wet well were found to 
be at a maximum (6.14 ft) during single-valve oper- 
ations with small butterfly valve openings and 
large QC gate openings. These butterfly valve and 
QC gate combinations created unsubmerged flow 
at the butterfly valve. The most turbulent pressures 
resulted from the unsubmerged flow at the butter- 
fly valve, creating low pressures (-17.82 ft) and 
increasing the potential for the occurrence of cavi- 
tation in the valve area. Multilevel intake port 
operation (blending) is considered to be possible as 
well as potentially practical in the operation of the 
structure. There was general agreement between 
the observed and predicted release temperatures. 
(Author’s abstract) 

W89-10396 


8D. Soil Mechanics 


ENGINEERING METHOD OF CALCULATING 
THE RELIABILITY OF HYDRAULIC STRUC- 


TURES, 

I. N. Ivashchenko, and V. B. Yancher. 
Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 6, p 321-326, December 1988. 3 fig, 2 tab, 10 
ref. 


Descriptors: *Earth dams, *Structural engineering, 
*Dam failure, *Design criteria, *Mathematical 
models, Hydraulic structures, Probabilistic proc- 
ess, Dam design, Numerical analyses. 


The introduction of reliability theory into the 
design, construction, and operation of hydraulic 
structures makes it possible to better solve prob- 
lems of optimization in the engineering decision 
making process. Uneconomical or extremely risky 
design decisions are eliminated by using a single 
index of the state of the structure, i.e. the probabili- 
ty of its no-failure or reliable operation (R). Regu- 
lation of R is accomplished on the basis of the 
experience gained in the construction and oper- 
ation of important structures. In the case of a large 
number of acting factors (particularly in the case of 
their interdependence), calculation by the basic 
reliability index is substantially complicated. To 
overcome the indicated difficulties, the method of 
linearization using a Taylor series expansion of the 
index of the state as a function of the acting factors 
is sometimes used. An expression is given to calcu- 
late the relative significance (priority) of the 
random acting factors. An illustration of the gener- 
al scheme of calculating reliability with selection 
of priority factors is carried out for the example of 
an earth-rock dam. (Geiger-PTT) 

W89-09725 


EXPERIENCE IN COMPACTING BACKFILL 
DURING CONSTRUCTION OF THE DNEPR- 
DONBAS CANAL, 

V. V. Zaslavskii, A. V. Kudashov, and A. M. 
Sakhnovskii. 

Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 6, p 338-339, December 1988. 2 fig, 1 tab. 


Descriptors: *Soil mechanics, *Canal construction, 
*Soil compaction, *Backfill, Earthworks, Com- 
pacted soils, Sand. 


When constructing earth structures difficulties 
often arise with layer-by-layer compaction of soils 
to the prescribed density due to the complex engi- 
neering-geologic conditions of the construction 
site. At one of the construction sites of the Dnepr- 
Donbas Canal it became impossible to completely 
intercept the groundwaters by wellpoints due to 
the shallow occurrence of argillaceous rock. It was 
decided to fill the soil into water using medium 
sand of uniform size distribution as backfill. Dy- 
namic probing of the backfill after 6 months 
showed considerable scatter of the values of the 
density over the depth in various stretches. The 
location of the construction site and water content 
of the soils did not allow using compacting ma- 
chines for compaction. The VPP-2A vibrating 
pile-driver equipped with a 1.8 by 1.2 m platform 
was used as the compacting mechanism using the 
following scheme: vibro-compaction in a fixed po- 
sition for 1-2 min, movement of the vibrating pile- 
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driver to a new place, addition of dry sand, and 
subsequent repeated vibro-compaction. Repeated 
dynamic probing after vibro-compaction showed 
that the values of the unit weight obtained corre- 
sponded to those required by the design at a depth 
to 5 m. (Geiger-PTT) 

W89-09728 


GEOTECHNICAL APPLICATIONS OF 
REMOTE SENSING AND REMOTE DATA 
TRANSMISSION, 

For primary bibliographic entry see Field 7B. 
W89-10114 


8E. Rock Mechanics and 
Geology 


HYDROGEOLOGICAL ASPECTS AND ENVI- 

RONMENTAL CONCERNS OF THE NEW 

VALLEY PROJECT, WESTERN DESERT, 

EGYPT, WITH SPECIAL EMPHASIS ON THE 
UTHERN 


so AREA, 
La Moreaux (P.E.) and Associates, Inc., Tuscaloo- 
sa, AL. 


For primary bibliographic entry see Field 2F. 
W89-09547 


SLOPE STABILITY AT THE ZAGORSK 
PUMPED-STORAGE STATION: LESSONS IN 
SURVEYING, DESIGN, AND CONSTRUCTION, 
A. I. Kotyuzhan, and A. I. Yudkevich. 
Hydrotechnical Construction HYCOAR, Vol. 22, 
No. 6, p 344-353, December 1988. 


Descriptors: *Slope stability, *Moraines, *Slope 
stabilization, *Reservoirs, *Mathematical models, 
Soil mechanics, Geological surveys, Hydrologic 
models. 


Serious complications related to disturbance of the 
stability of natural slopes and the slopes of con- 
struction excavations have occurred during con- 
struction of the Zagorsk Pumped-Storage Station 
(PSS). Two types of displacements are noted in the 
geological structure of the stretch of the Zagorsk 
PSS: sliding proper with the movement of distinct- 
ly bounded blocks, and rheological secular flow of 
argillaceous rocks without a break of continuity. 
Revival of the North and South slides occurred 
during construction of the pumping station. The 
North slide occurred on the left bank north of the 
route of the penstocks due to violation of the 
sequence of excavating the pit. Stabilization of this 
slope was achieved by introducing relief wells that 
removed the heads at the base of the slope, remov- 
al of the slide masses, and their replacement by 
high quality soil. Moraine loams and sands were 
used for backfill. The South slide formed in the 
southern part of the construction pit near the route 
of the penstocks and directly threatened their sta- 
bility. After placement of a toe with a volume of 
about 150,000 cu m, the main slide mass stopped. 
However, for some time slow deformations of the 
slope continued along the periphery of the slide. 
These deformations are related to the phenomenon 
of creep in the green clays and were expected to 
decrease with complete stabilization of the slope. 
Experience gained during the Zagorsk PSS shows 
the importance of a complete and extensive geo- 
logic survey prior to construction excavations. 
(Geiger-PTT) 

W89-09730 


EOTECHNICAL APPLICATIONS OF 
REMOTE SENSING AND REMOTE DATA 
TRANSMISSION. 

For primary bibliographic entry see Field 7B. 
W89-10114 


CASE STUDIES ON THE APPLICATION OF 
REMOTE SENSING DATA TO GEOTECHNI- 
CAL INVESTIGATIONS IN ONTARIO, 
CANADA, 

Ontario Centre for Remote Sensing, Toronto. 

For primary bibliographic entry see Field 7B. 
W89-10115 





LOCATION OF POTENTIAL GROUND SUB- 
SIDENCE AND COLLAPSE FEATURES IN 
SOLUBLE CARBONATE ROCK BY REMOTE 
SENSING TECHNIQUES, 

Surrey Univ., Guildford (England). Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 7B. 
W89-10119 


GEOTECHNICAL APPLICATIONS OF THREE 
NEW U. S. GOVERNMENT REMOTE SENS- 
ING PROGRAMS, 

Geological Survey, Reston, VA. 

For primary bibliographic entry see Field 7B. 
W89-10121 


CRITERIA FOR THE SELECTION OF 
REMOTE DATA TELEMETRY METHODS 
FOR GEOTECHNICAL APPLICATIONS, 
Synergetics, Boulder, CO. 

For primary bibliographic entry see Field 7B. 
W89-10122 


iC FRAMEWORK OF THE CLEAR 
LAKE BASIN, CALIFORNIA, 

Geological Survey, Reston, VA. 

B. C. Hearn, R. J. McLaughlin, and J. M. 
Donnelly-Nolan. 

IN: Late Quaternary Climate, Tectonism, Sedi- 
mentation in Clear Lake, Northern California 
Coasts. Geological Society of America, Boulder, 
CO. 1988. p 9-20, 3 fig, 32 ref. 


Descriptors: *Paleolimnology, *Lake basins, *Tec- 
tonics, *Volcanoes, *Lake sediments, *California, 
*Sedimentology, Core drilling, Geologic fractures, 
Geothermal studies, Seismology, Stratigraphy, Ce- 
nozoic Era, Deformation, Dating, Thermal con- 
ductivity, Correlation analysis, Rhyolites, Subsid- 
ence. 


The actively wd ng any Clear Lake basin has been 
—- — y by shear and tensional stresses 
the broad San Andreas fault system; and it 
has been modified both by eruption and subsidence 
of the Clear Lake Volcanics and by depositional 
processes. Within the San Andreas fault system, 
shear has been dominantly right-lateral north 35 
degrees west to north 45 degrees west, and maxi- 
mum tension dominantly east-west. However, the 
current local maximum tension deduced from 
focal-plane solutions is north 70 degrees west, 
resenting a secular change of unknown, possibly 
short duration, that could modify tensional yen 
forming processes. The Collayomi fault zone 
(north 45 degrees west) partially bounds the basin 
on the southwest. The seismically active Konocti 
Bay fault zone (north 25 preg west) across the 
basin merges into the less well documented north 
40 degrees west Clover Valley fault zone that 
includes the faults in Clover Valley and near Lu- 
cerne and shorter faults near Clearlake Highlands 
and Lower Lake. The northeast margin of the 
main lake and both margins of the arm are 
largely fault-controlled; the Highlands arm is 
partly fault-controlled. East of the basin, sediments 
now assigned to the Cache Formation, ranging in 
age from more than 1.8 to about 1.6 million years 
old, were deposited in an earlier basin that was 
controlled mainly by north 35-45 degrees west 
(Bartlett Springs) and north 20 degrees east (Cross 
Spring) fault zones. The earliest stage of the 
resent Clear Lake basin is dated by the 0.6-mil- 
ion-year-old rhyolite of Thurston Creek, which is 
found at or near the base of lacustrine-fluvial de- 
posits. The extensive rhyolite’s thickness and distri- 
bution suggest that its eruption triggered subsid- 
ence that initiated or accelerated basin formation. 
Volcanism occurring between 0.6 and 0.3 million 
years ago partly filled the southern part of the 
Clear Lake basin with flows, pyroclastic materials, 
and clastic deposits. Deposition beneath Clear 
Lake (0.45 million years ago) has kept pace with 
subsidence and tilting down to the northeast. Pro- 
jected maximum sedimentary and volcanic thick- 
nesses could total more than one km beneath Clear 
Lake, suggesting a possible overall subsidence rate 
of 1.7 mm/yr for the past 0.6 million years. (See 
also W89-10137) (Author’s abstract) 
W89-10139 


SEISMICITY IN THE CLEAR LAKE AREA, 
CALIFORNIA, 1975-1983, 

Geological Survey, Menlo Park, CA. 

D. Eberhart-Philli 

IN: Late Quaternary —— Tectonism, Sedi- 
mentation in Clear Lake, N California 
Coasts. Geological Society of America, Boulder, 
CO. 1988. p 195-206, 10 fig, 3 tab, 19 ref. 


Descriptors: *Lake basins, *Seismic properties, 
*Geologic history,thquakes, = geology, 
= stress, Deformation, Geologictures, Cali. 
fornia. 


—— locations for the time period March 
1975 ugh March 1983 indicate diffuse seismici 


oy in the Char Lake one, as scam wo oe 
southeast of the lake having the highest level of 
activity. Swarms lasting two days, with events of 
magnitude greater than or equal to 3.5, have been 
observed in the Konocti Bay fault zone. In con- 

trast, almost no microearthquake activity is associ- 

ated with the Collayomi fault zone. A 10-kilome- 
ter-wide northeast. ling zone of seis- 
micity is apparent although there is no a 
corresponding geologic feature. Earthquake dep 

Site Cher Lake sition sno calionse Gian ie te 
surrounding — + seme fault zones. Focal 
mechanism solutions show predominant strike-slip 
with significant normal dip-slip movement. The 
maximum and minimum compressive oe orien- 
tations, north-northeast and east. 

tively, are consistent with the San hatin thee right- 
lateral transform boundary — However, the 
component of extensional illustrated by 
normal fault-plane solutions and nd the shallowness of 
seismicity may be related to an inferred nearby 

crustal partial melt body. (See also W89-10137) 
(Author’s abstract) 

W89-10151 





RE-EVALUATION OF THE STABILITY OF 

LARGE CONCRETE STRUCTURES ON ROCK 

me, EMPHASIS ON EUROPEAN EXPERI- 

Eidgenoessische Technische Hochschule, Zurich 

(Switzerland). 

K. Kovari, and P. Fritz. 

Available from the National Technical Information 

Service, oe. VA 22161, as AD-A195 637. 

copy, AOl in microfiche. 

il 1988. 63p, 44 fig, 2 tab, 33 
Army Contract DAJA4S- 


Descriptors: *Concrete dams, *Europe, *Slope sta- 
bility, *Rock mechanics, *Foundation rocks, Sta- 
bility analysis, Rockslides, Water pressure, Rocks, 
Foundation ines Dam failure, Dam foundations, 
Dam stability, Water pressure. 


The sliding stability of a rock mass forming the 
foundation or the abutments of concrete dams, of a 
natural slope, or of a cut cannot be measured 
directly but merely conjectured. Attention must be 
paid to sliding hazard if the presence of adversely 
oriented discontinuities with considerable persist- 
ence is evident, if movements take place in the 
rock mass, if high water pressures are measured in 
faults, and/or if wet spots at critical areas of a 
slope or downstream of the dam foundation are 
known to occur. A change in the flow rate of the 
drains can also be an indication of an unsafe condi- 
tion. The most effective way and in many instances 
the pny: Py ap solution to increase aged 
age is to prevent or to eliminate the 

Seanens of excessive water pressure below the 
foundation or in faults. The second — in- 
volves reinforcements by anchoring and shear 
keys, and the third is removal or placement of rock 
masses and concrete in critical areas. The problem 
which arises in practice is to weight correctly the 
different pieces of information relating to the as- 
sessment of the degree of stability. Foundation 
failure due to sliding is one of the predominant 
causes of failure of concrete dams. Sliding can 
occur along the contact between concrete and 
rock or along planes of weakness deep in the rock 
foundation or abutments. A i problem 
arises from reservoir slope instabilities which may 
generate reservoir waves overtopping the dam. 
(Lantz-PTT) 


ENGINEERING WORKS—Field 8 
Concrete—Group 8F 


W89-10367 


GEOLOGIC STRUCTURE AND ALTITUDE OF 
THE TOP MINNELUSA FORMATION, 
NORTHEASTERN BLACK HILLS, SOUTH 
DAKOTA, 

— Survey, Huron, SD. Water Resources 

iv. 

For primary bibliographic entry see Field 7C. 
W89-10407 


8F. Concrete 


DESIGN OF CONCRETE PLUGS IN TEMPO- 
RARY UNDERGROUND HYDRAULIC STRUC- 


For primary bibliographic Field 8A. 
or primary entry see , 
W89-09726 


ACCELERATED INSTALLATION OF THE 
SECOND UNIT OF THE MIATLA HYDRO- 
ELECTRIC STATION, 

For primary bibliographic entry see Field 8C. 
W89-09731 


METHODS OF CONSTRUCTING CAST AS- 
PHALTIC CONCRETE CUTOFF WALLS OF 


EARTH DAMS, 

Pt ce ae sp hehe go 
Hydrotechnical COAR, Vol. 22, 
No. 6, p 358-362, Sa a 1988. 3 fig, 4 ref. 


Descriptors: *Concrete construction, *Earth dams, 
*Cutoffs, *Asphaltic concrete. 


Various methods of placing asphaltic concrete in 
cutoff walls have been developed in the Soviet 
Union that make it possible to overcome techno- 
logical difficulties of an asphaltic con- 
crete cutoff wall as a whole and its individual 


soubangeh encoun ek ghalig te oie the 
dam and of formation of the trench are 


For primary bibliographic entry see Field 8A. 
W89-09734 


ESTIMATION OF UPLIFT IN CRACKS IN 
OLDER CONCRETE GRA 


STUDY, 

Colorado Univ., Boulder. Dept. of Civil Engineer- 
ing. 

B. Amadei, T. Illangasekare, D. I. Morris, and H. 
Boggs. 





Field 8—ENGINEERING WORKS 


Group 8F—Concrete 


Journal of Energy Engineering (ASCE) JFEED9, 
Vol. 115, No. 1, p 19-38, April 1989. 8 fig, 6 tab, 4 
ref. 


Descriptors: *Dams, *Concrete dams, *Gravity 

dams, *Uplift pressure, *Mathematical analysis, 

*Drainage wells, Cracks, Performance evaluation, 
i flow, Roughness, Geometry. 


An analytical solution is proposed to model the 
internal uplift pressures associated with cracks in 
older concrete gravity dams and assess drain effec- 
tiveness. Each crack is assumed to be finite, rectan- 
gular with constant aperture and surface properties 
and in direct hydraulic connection with the water 
in the reservoir. Flow in the crack is laminar, 
steady, and is a potential flow. The crack is inter- 
sected by a single drainage well or a line of drain- 
age wells. A parametric study is presented to study 
the effect of the following parameters on uplift: (1) 
crack elevation, entrance head, geometry, aper- 
ture, and roughness; (2) drain radius and location; 
and (3) drain boundary conditions, i.e., constant 
head as dictated by the elevation of the dam drain- 
age gallery or constant flow rate induced by pump- 
ing. It is found that drainage wells are effective in 
reducing crack pressures and therefore uplift. The 
analytical solution presented is limited to rectangu- 
lar horizontal cracks with uniform apertures and 
roughnesses. The solution cannot account for tur- 
bulence and transient conditions associated with 
floods. Also, the solution does not account for 
head losses in the drain pipes, which is covered in 
another study. (See also W89-10040) (Author’s ab- 
stract) 

W89-10039 


ESTIMATION OF UPLIFT IN CRACKS IN 
OLDER CONCRETE GRAVITY DAMS: 
EFFECT OF HEAD LOSSES IN DRAIN PIPES 
ON UPLIFT, 

Colorado Univ., Boulder. Dept. of Civil Engineer- 


ing. 
B. Amadei, T. Illangasekare, D. I. Morris, and H. 
Bo; 


Bgs. 
Journal of Energy Engineering (ASCE) JFEED9, 
Vol. 115, No. 1, p 39-46, April 1989. 48 fig, 2 tab, 3 
ref. 


Descriptors: *Dams, *Concrete dams, *Gravity 
dams, *Uplift pressure, *Mathematical analysis, 
*Drainage wells, Cracks, Performance evaluation, 
Head losses, Geometry, Maintenance, Cleaning. 


The effect of head losses in drain pipes on crack 
uplift and drain effectiveness has been added to a 
previously proposed analytical solution for estima- 
tion of uplift in cracks in older concrete gravity 
dams. Although drainage wells are effective in 
reducing crack-induced uplift pressures, their ef- 
fectiveness can be reduced if head losses in drain 
pipes are significant. This reduction seems to be 
important only for drains with diameters less than 
4 in (101.6 mm) and smooth cracks with larger 
apertures. The increase in drain effectiveness with 
drain radius is more important when head losses in 
the drain pipes are taken into account than when 
they are neglected. Cleaning of drains is recom- 
mended to prevent a decrease in their effective 
radius and to ensure their continuous effectiveness. 
(See also W89-10039) (Author’s abstract) 
W89-10040 


EFFECTS OF A STEARIC-ACID BASED AD- 
MIXTURE ON WATER REPELLENCY OF 
CONCRETE, 

National Park Service, Denver, CO. Denver Serv- 
ice Center. 

K. Titus. 

The REMR Bulletin, Vol. 6, No. 1, p 8-11, Febru- 
ary 1989. 1 fig, 6 ref. 


Descriptors: *Stearic acid, *Concretes, *Materials 
testing, *Repellents, Reinforced concrete, Corro- 
sion, Saline water, Sorptivity, Adsorption, Hydro- 
static pressure, Permeability, Compressibility. 


Many reinforced-concrete structures in the United 
States are suffering from serious deterioration as a 
result of fresh--and saltwater seepage into the con- 
crete. If chloride is in the water, the probability of 


corrosion is much greater. Water-repellent con- 
crete will retard the movement of water into and 
through the concrete and therefore, delay the cor- 
rosion of the reinforcement; however, if the con- 
crete is not water-repellent, the water will be able 
to penetrate to the steel much faster. Attention has 
been focused on concrete admixtures that are 
claimed to reduce the availability of water to enter 
and move through the concrete. Some admixtures 
currently being used for water repellency include 
soaps, butyl stearate, and certain petroleum prod- 
ucts. American Concrete Institute (ACI) Commit- 
tee 212 describes these admixtures as follows: soaps 
comprise salts of fatty acids, usually calcium or 
ammonium stearate or oleate. The soap content is 
usually 20% or less, the remaining being calcium 
chloride or lime. Total soap added should not 
exceed 0.2% by weight of cement. Soaps cause 
entrainment of air during mixing; butyl stearate 
reportedly performs better than soaps as a water 
repellent. It does not entrain air and has a negligi- 
ble effect on strength. It is added as an emulsion 
with the stearate being 1% by weight of the 
cement; and petroleum products, including mineral 
oils, asphalt emulsions, and certain cutbacks have 
proved to be effective under pressure. Test speci- 
mens were cast insulated so as tc simulate a precast 
concrete unit 300 mm thick. The tests performed 
were the following: compressive strength of 100- 
mm test cubes, temperature match cured; water 
sorptivity of cores; water absorption of cores; 
water permeability of cores; and salt penetration 
into test specimens. The three most relevant tests, 
namely sorptivity, water absorption, and hydro- 
static pressure, showed a significant superiority of 
the admixture concrete. (Lantz-PTT) 

W89-10195 


EVALUATION OF VINYLESTER RESIN FOR 
ANCHOR EMBEDMENT IN CONCRETE, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Structures Lab. 

For primary bibliographic entry see Field 8G. 
W89-10305 


8G. Materials 


CHEMICAL COMPOSITION OF LEACHATE 
FROM A TWO-WEEK DWELL TIME STUDY 
OF PVC WELL CASING AND A THREE-WEEK 
DWELL-TIME STUDY OF FIBERGLASS REIN- 
FORCED EPOXY WELL CASING, 

Health and Environmental Sciences in Departmen 

of Aquatic Toxicology, 1702 Building, Midland, 
MI 48674. 

For primary bibliographic entry see Field 5B. 
W89-10166 


ADSORPTION OF SELECTED ORGANIC 
CONTAMINANTS ONTO POSSIBLE WELL 
CASING MATERIALS, 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

For primary bibliographic entry see Field 5B. 
W89-10167 


DESIGN CONSIDERATIONS AND INSTALLA- 
TION TECHNIQUES FOR MONITORING 
WELLS CASED WITH TEFLON PTFE, 

For primary bibliographic entry see Field 8A. 
W89-10168 


VERIFICATION OF SAMPLING METHODS 
AND SELECTION OF MATERIALS FOR 
GROUNDWATER CONTAMINATION STUD- 


IES, 
Illinois State Water Survey Div., Champaign. 
Aquatic Chemistry Section. 


For coord bibliographic entry see Field 5A. 
'W89-10170 


LONG-TERM P 


ERMEABILITY TESTS USING 
eee eee ON A COMPACTED CLAYEY 


LINER MATERIAL, 
Lehigh Univ., Bethlehem, PA. 
For primary bibliographic entry see Field 5E. 
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W89-10184 


EFFECTS OF A STEARIC-ACID BASED AD- 
MIXTURE ON WATER REPELLENCY OF 
CON 


CRETE, 
National Park Service, Denver, CO. Denver Serv- 
ice Center. 
For primary bibliographic entry see Field 8F. 
W89-10195 


EVALUATION OF VINYLESTER RESIN FOR 
ANCHOR EMBEDMENT IN CONCRETE, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Structures Lab. 

J. E. McDonald. 

Available from the National Technical Information 
Service, Springfield, VA 22161. Technical Report 
REMR-CS-20, February 1989. Final Report. 50p, 
30 fig, 5 ref, append. 


Descriptors: *Resins, *Vinylester resins, *Con- 
cretes, *Materials testing, Polymers, Strength, 
Tensile stress, Shear stress. 


The load-carrying capacity of anchors embedded 
in concrete with an HEA vinylester resin capsules 
is evaluated. Anchors installed in vertical drill 
holes under dry and submerged conditions were 
tested to determine tensile and shear load ca 
ities. Overall, ultimate shear capacities ranged from 
73.5 to 93.2 kips with an average of 82.2 kips. 
Excluding the results of two tests, the upper--and 
lower-bound values, ultimate shear capacities 
ranged from 77.0 to 85.6 kips with an average of 
81.9 kips. Accordingly, ultimate shear capacities 
were all within 10% of the average, regardless of 
embedment length, installation condition, and test- 
ing age. The significantly reduced tensile load ca- 
pacity of anchors embedded in concrete with viny- 
lester resin capsules under submerged conditions 
should be recognized in any design of anchor 
systems for underwater applications. For the types 
of anchors and installation conditions described 
herein, an ultimate tensile load of 24 kips is recom- 
mended for design of underwater anchor systems 
subjected to short duration loads. This load was 
determined by reducing the overall average tensile 
capacity of 0.l-inch displacement by the standard 
deviation. Appropriate factors of safety should be 
used to calculate the maximum allowable tensile 
load. (Lantz-PTT) 

W89-10305 


MULTIOBJECTIVE RISK-PARTITIONING: AN 

— TO DAM SAFETY RISK ANAL- 
’ 

Environmental Systems Management, Inc., Char- 

lottesville, VA. 

For primary bibliographic entry see Field 8A. 

W89-10374 


TEST HOLES FOR MONITORING SURFACE- 

WATER/GROUNDWATER RELATIONS IN 

THE COTTONWOOD CREEK AREA, SHASTA 
TEHAMA COUNTIES, CALIFORNIA, 

1984-85, 

Geological Survey, Sacramento, CA. Water Re- 

sources Div. 


For primary bibliographic entry see Field 2F. 
W89-10478 


8I. Fisheries Engineering 


HYDRAULICS OF OFFSET BAFFLE CULVERT 
FISHWAYS, 

Alberta Univ., Edmonton. Dept. of Civil Engi- 
neering. 

N. Rajaratnam, C. Katopodis, and S. Lodewyk. 
Canadian Journal of Civil Engineering CJCEB8, 
Vol. _ No. 6, p 1043-1051, December 1988. 8 fig, 
14 ref. 


Descriptors: *Culverts, *Fish passages, *Baffles, 
Flow equations, Fishways, Hydraulics. 


The results of an — study are presented 
for the hydraulics of culverts with offset baffles to 





pass fish. Using analytical considerations and ex- 
perimental observations, a flow equation has been 
developed between the discharge, diameter, depth, 
and slope for a culvert fishway with the standard 
offset baffle system. The velocity field at the slot 
has also been evaluated. Some further experiments 
were performed to assess the effect of baffle spac- 
ing and height on the hydraulics of the culvert 
fishway. Based on preliminary experimental obser- 

vations and Geeccled considerations, a functional 
relation has been developed between the dimen- 
sionless discharge (Q) and the relative depth (yo/ 
D) for culvert fishways with the offset baffle 

system. This relation has been evaluated using ex- 
perimental results on two smooth oe and one 
rough pipe. These relations are of form (Q = 
C(yo/D) to the n power), where the average di- 
mensionless coefficient (C) and the exponent (n) 
have been experimentally found to be equal to 12.0 
and 2.6, respectively. The velocity profiles at the 
slot offset system are similar and follow a power 
law with U and the height of the baffles as the 
scales. The velocity scale (U) in terms of the 
square root of (gDSo) has been found to be equal 
to 12.8(yo/D). The effect of doubling the height 
and keeping the same spacing of the baffles in- 
creases the flow resistance appreciably. Keeping 
the standard height but reducing the spacing to 
one-half of the standard spacing also improves 
upon “Mike PTT) of the standard baffle 
system. (Miller- 

W89-09406 


RESPONSES OF RED DRUM (SCIAENOPS 
OCELLATUS) TO CALCIUM AND MAGNESI- 
UM CONCENTRATIONS IN FRESH AND 
SALT WA’ 

W. A. Wurts, and R. R. Stickney. 

Aquaculture AQCLAL, Vol. 76, No. 1/2, p 21-35, 
January 1989. 1 fig, 5 tab, 46 ref. Texas Agricultur- 
al Experiment Station Grant H-6556. 


Descriptors: *Drum, *Calcium, *Magnesium, 
*Fish physiology, *Survival, *Bioassay, Fish estab- 
lishment, Saline water, Aquatic environment, Dis- 
solved solids, Lethal limit, Growth, Fish. 


Red drum have been successfully introduced in 
oe er plant cooling reservoirs, inland lakes with 
d waters (high levels of Ca and/or Mg) and in 
several low salinity impoundments of West Texas. 
These introductions have demonstrated the ability 
of the red drum to adapt to a diverse range of 
environmental conditions (marine and fresh water). 
Experiments were conducted to determine some of 
the chemical aspects of water quality required by 
cultured red drum in fresh or salt water. Two 
studies were conducted in fresh and two in salt 
water differing in concentrations of calcium and 
magnesium. Red drum weighing 1-3 g each were 
stocked at 15 fish per 114-L tank. Treatments were 
pr sen three times. Environmental calcium sig- 
ificantly affected red drum survival in fresh and 
salt water; magnesium produced no discernible 
effect of performance. In saltwater (35 g/L total 
dissolved solids (TDS)) experiments, fish in experi- 
mental water containing less than 176 mg/L calci- 
um exhibited 100% mortality within 96 h. Highest 
survivals were observed in water containing 340- 
465 mg/L calcium. Red drum stocked in fresh 
water (0.56-1.9 g/L TDS) with calcium concentra- 
tions 1.7 mg/L or less performed poorly (0-33% 
survival after 96 h). Growth and survival were not 
significantly affected when calcium was between 9 
and 407 mg/L. These data are consistent with the 
recognized physiological effects of calcium on 
membrane permeability and its postulated function 
in pore or channel mechanisms. Generally, fish 
from the first fresh--and saltwater experiments had 
significantly better long-term (42 days) survival 
than those from the second set of experiments. 
This appeared to be related to the use of acid- 
washed biofiltration media (hypothetically related 
to the removal of essential trace components) in 
the second trials. (Author’s abstract) 
W89-09514 


EFFECT OF AND CHEMICAL FER- 
ON THE PRODUCTION OF 
— NILOTICUS IN EARTHEN 


? 


MANPOWER, GRANTS AND FACILITIES—Field 9 


Auburn Univ., AL. International Center for Aqua- 
culture. 


B. W. Green, R. P. Phelps, and H. R. Alvarenga. 
Aquaculture AQCLAL, Vol. 76, No. ~ p 37-42, 
January 1989. 1 fig, 3 tab, 15 ref. U.S for 
International Development grant DAM '-4023-G- 
SS-2074-00. 


Descriptors: *Waste disposal, *Manure, *Fertiliz- 

ers, *Tilapia, *Fish farming, *Nutrients, yo 
*Phosphorus, Aquaculture, Fish ponds, Pi 

Primary productivity, Respiration. 


The availability, cost, and ease of transport are 
important considerations when selecting a nutrient 
source for fish ponds. Animal manures, which are 
areca oe plentiful worldwide, constitute a low-to 
ee source. The effect of 

walle lications of similar quantities of nitro- 
pang and phosphorus from three different sources 
és pietenien of Oreochromis niloticus (tila- 

pia) (10,000 fish/ha) was studied in 0.1-ha earthen 
ponds. Layer chicken litter (500 kg total solids 
(TS)/ha), dairy cow manure Sie tebe aa 0460 and 

chemical fertilizer (46-0-0 at 


= ehahafek commana aut Mean total net 
production after 150 days was J pasa with — 
en litter (1759 kg/ha), than with dairy cow man 

(1295 kg/ha) or chemical fertilizer (1194 kg/ha). 
Differences in production were explained in 
terms of net and gross primary productivity and 
community respiration. (Author’s abstract) 
W89-09515 


FIRST F THE PRIMARY 
PRODUCTION OF EPILITHIC ALGAE IN 
LAKE TANG. 

National Inst. for Environmental Studies, Tsukuba 
(Japan). 

For primary bibliographic entry see Field 2H. 
W89-09521 


WATER POLLUTION CAUSED BY FISH 
REARING. 


’ 
Polish Academy of Sciences, Chybie. Fish Culture 
Experimental Station. 
For primary bibliographic entry see Field 5B. 
W89-09531 


EARLY LIFE HISTORIES OF THREE SYMPA- 
TRIC STICKLEBACKS IN A SALT-MARSH, 
Laval Univ., Quebec. Dept. de Biologie. 

For primary bibliographic entry see Field 2L. 
W89-09538 


USEABILITY OF ORGANIC DYESTUFFS FOR 
CONTROL OF PH VALUES OF POND WATER 
(OVERENI POUZITELNOSTI ORGANICKYCH 
BARVIV K RIZENI PH RYBNICNI VODY), 
Vysoka Skola Zemedelska, Brno (Czechoslovakia). 
Katedra Rybarstvi a Ochrany Biosfery. 

Z. Adamek, J. Jirasek, I. Sukop, and I. Cermak. 
Acta Universitatis Agriculturae AUAAB7, Vol. 
34, No. 1, p 307-312, 1986. 3 fig, 1 tab, 4 ref. 
English summary. 


Descriptors: *Water quality control, *Dye indus- 
try wastes, *Hydrogen ion concentration, *Fish 
ponds, Orga compounds, Physicochemical 
properties, logical studies, Naphthol, ¢ Czecho- 
slovakia, Fish, Water pollution effects, Phyto- 
plankton. 


The effect of organic dyestuffs (naphthol green 
color B and lemon yellow color) on the changes of 
physico-chemical, hydrobiological and fish pro- 
duction results was studied in small 

ponds. The administration of these d did 
not affect the development of phytoplankton, eval- 
uated using the primary production estimation but 
id emo: Gxeenan tn ho gall eaiene, Davaeete- 
al of fish was many times hi in the control 
untreated pond as compared with the experimental 
ponds. Therefore the use of these dyes (naphthol 
green color B and lemon yellow color) is not 
recommended for decreasing the pH values of 
water in fingerling ponds. (Author’s abstract) 
W89-09765 


Research Facilities—Group 9C 


TER LEVEL LOWERIN 


FISKET), 
ieee Univ. (Norway). Zoological Museum. 


Fauna 1 FUNAAO Vol. 39, No. 3, p 85-91, 1986. 4 
fig, 1 tab, 22 ref. English summary. 


Descriptors: *Water level, *Fish, *Environmental 
effects, *Reservoir *Dam effects, 
*Drawdown, Norway, Hydroelectric powerplants, 
Water management, Trout, Char, Species com 

tion, Spawning, Topography, Turbidity, Fish food. 


To meet the constantly growing demand for elec- 
tricity, the drawdown limit of some already regu- 
lated lakes has been temporarily or permanently 
extended. Some case studies of the effects on 


between fish species. (Author’s abstract) 
W89-09767 


LONG DATA SERIES ON FRESH WATER 
FISH STOCKS (LANGVARIGE FISKERIBIO- 


LOGISKE FORSKNINGSPROGRAMMER I 
FERSKV. 


ANN). 
Oslo Univ. (Norway). Zoological Museum. 
For primary bibliographic entry see Field 2H. 
W89-09768 


COMPARATIVE STUDY OF EIGHT MATHE- 
MATICAL MODELS FOR THE RELATION- 
SHIP BETWEEN WATER TEMPERATURE 
AND HATCHING TIME OF EGGS OF FRESH- 
WATER FISH, 

Freshwater Biological Association, Windermere 


J. M. Elliott, U. H. Humpesch, and M. A. Hurley. 
Archiv fuer Hydrobiologie AHYBA4, Vol. 109, 
No. 2, p 257-277, April 1987. 7 fig, 6 tab, 26 ref. 


Descriptors: *Fish eggs, *Hatching, *Model stud- 
i models, 


ies, *Water temperature, *Mathematical 
Salmo, Trout, Hucho, Thymallus. 


Three two-parameter and five three-parameter 
models are described and presented in both their 
curvilinear and linear forms. Seven of these models 
were previously used to describe the realtionship 
between temperature and duration of egg develop- 
ment in freshwater fish. Data for hatching time at 
different temperatures are used to test the suitabil- 
ity ofthe eight models for six species of freshwater 

fish from different — Salmo S. 
trutta, Salvelinus alpinus, S. fontinalis, Hucho 
hucho, and Th lus thymallus. All models 
except one provide admissible solutions for all data 
sets, but the goodness-of-fit varies between models. 
The three two-parameter models were the poorest 
fits to the data. Of the three-parameter models the 
quadratic models provided best fits and were the 
best general models for all six species. (Author’s 
abstract 


) 
W89-09978 


9. MANPOWER, GRANTS 
AND FACILITIES 


9C. Research Facilities 


REVIEW OF EPA WATER QUALITY BASED 
ACH RESEARCH PROGRAM. 


For primary bibliographic entry see Field 5G. 
W89-10192 





Field 9—MANPOWER, GRANTS AND FACILITIES 


Group 9D—Grants, Contracts, and Research Act Allotments 


9D. Grants, Contracts, and 
Research Act Allotments 


FISCAL YEAR 1987 PROGRAM REPORT (IL- 
LINOIS WATER RESOURCES CENTER), 
Illinois Univ. at Urbana-Champaign. Water Re- 


Available from National Technical Information 
Service, Springfield, VA 22161 as PB89 129340/ 
AS, price codes: A03 in paper copy, AO1 in micro- 
fiche. Annual Report No. 23, Report No. G1420- 
01, August 1988. 30p. USGS contract no. INT 14- 
08-0001-G1420. USGS project G1420-01. 


Descriptors: *Water Resources Institutes, *Re- 
search, *Information transfer, *Training, *Illinois, 
Education, Projects. 


The University of Illinois Water Resources Center 
was established in 1963 to ‘encourage and coordi- 
nate university-wide planning and implementation 
of interdiscipilinary programs for research and 
graduate education in water resources.’ Since des- 
ignation by the Department of the Interior as the 
‘institute’ for Illinois, the center’s activities have 
become statewide. This rt describes research 
accomplishments, information transfer, and other 
research activities of the center during fiscal year 
1987. Working through the center, researchers ap- 
plied USGS funds to the study of best management 
practices for controlling pesticide runoff from 
farmland; a risk assessment model for direct-acting 
genotoxins; hydrology and sedimentology model- 
ing on Illinois agricultural watersheds; manage- 
ment development of aquatic habitat in agricultural 
drainage systems; and the improvement of lake 
water quality by paying farmers to abate nonpoint 
source pollution. (USGS) 

W89-10421 


FISCAL YEAR 1987 PROGRAM REPORT 
(CALIFORNIA WATER RESOURCES 
CENTER), 
California Univ., 
Center. 

H. J. Vaux. 
Available from National Technical Information 
Service, Springfield, VA 22161 as PB89 129357/ 
AS, price codes: A03 in paper copy, AOl in micro- 
fiche. Program Report G1410-01, August 1988. 
29p, 3 tab, 1 fig. USGS contract 14-08-0001-G1410. 
USGS project G1410-01. 


Descriptors: *Water Resources Institutes, *Re- 
search, *Information transfer, *Training, *Califor- 
nia, Education, Project. 


Riverside. Water Resources 


This report contains a synopsis of the result of 
research projects s; red under Grant No. 14- 
08-0001-G1410, the 1987 Water Research Institute 
Program (WRIP) for the University of California 
Water Resources Center. It also contains summa- 
ries of water problems and issues in California and 
the Water Resources Center’s Program Goals and 
Priorities, Information Dissemination Activities 
and Cooperative Arrangements. The California 
WRIP package is a subset of the Center’s overall 
research program and consists of six projects inves- 
tigating the following topic areas: ‘Migration of 
Organic Chemicals in the Subsurface--Mathemati- 
cal Formulation and Modeling,’ ‘By-Products of 
Ozone in Water Treatment,’ ‘Formation of Geno- 
toxic Agents by Addition of Chloramine to Munic- 
ipal Water Supplies,’ ‘When the Well Closes (or 
Does Not): Public Policy Issues Regarding Well 
Closures in California,’ and ‘Optimal Conjunctive 
Use Model for Managing Water Supply Systems.’ 
(Vaux-Ca, WRRC) 
W89-10422 


FISCAL YEAR 1987 PROGRAM REPORT 
(NEW HAMPSHIRE WATER RESOURCES RE- 
SEARCH CENTER), 

New Hampshire Univ., Durham. Water Resources 
Research Center. 

T. P. Ballestero. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89 128458/ 


AS, price codes: A03 in paper copy, AOI in micro- 
fiche. Program Report G1436-01, August 1988. 25 
p. USGS contract 14-08-0001-G1436. USGS 
project G1436-01. 


Descriptors: *Water Resources Institutes, *Re- 
search, *Information transfer, *Training, *New 
Hampshire, Education, Projects. 


This report covers the activities of the New Hamp- 
shire Water Resources Research Center for the 
period July 1, 1987 through June 30, 1988. The 
results of five research projects are briefly dis- 
cussed. Projects include: drinking water treatment, 
cloud water and wet deposition chemistry, hydrau- 
lic mounding under community septic systems, 
groundwater chemistry as it relates to radionu- 
clides, and recodification of water laws. Two In- 
formation Transfer projects are also summarized: a 
hydrologic field facility and an Environmental 
inar series. (USGS) 
W89-10423 


FISCAL YEAR 1987 PROGRAM REPORT (WIS- 
CONSIN WATER RESOURCES CENTER), 
Wisconsin Univ., Madison. Water Resources 
Center. 

C. Chesters, and K. J. Sherman. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89 128441/ 
AS, price codes: A03 in paper copy, AOI in micro- 
fiche. Program Report G1458-04, August 1988. 
4lp. USGS contract 14-01-0001-G1458. USGS 
project G1458-04. 


Descriptors: *Water Resources Institutes, *Re- 
search, *Information transfer, *Training, *Wiscon- 
sin, Education, Projects. 


As in recent years, the FY87 Wisconsin Water 
Resources Center’s annual program centered on 
groundwater quality. Projects that focused on the 
institutional perspectives of groundwater contami- 
nation and how these factors influence public and 
private decisions augmented the technical aspects 
of the program. In addition, the important issues of 
flood routing and nonpoint source pollution were 
addressed. Maintenance and dissemination of 
water-related information have proved beneficial 
to university faculty, staff and students, state 
agency personnel, state legislators and other deci- 
sionmakers, private consultants, environmental 
groups and the general public. During FY87 the 
Water Resources Center continued to provide 
training for undergraduate and graduate students. 
Eight graduate students received training and 
practical experience in the areas of geology and 
geophysics, water analysis and field studies, map- 
ping techniques, scientific report writing, civil and 
environmental engineering, flood routing and pres- 
entation of results at professional meetings. Two 
undergraduate hourly help students and a graduate 
student in Library Science were provided with 
training in library reference services, computer 
cataloging, press room operation and publications 
S— (USGS) 
89-10424 


FISCAL YEAR 1987 PROGRAM REPORT 
(ALASKA WATER RESEARCH CENTER), 
Alaska Univ., Fairbanks. Water Research Center. 
E. Brown. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-162317/ 
AS, price codes: A03 in paper copy, AO1 in micro- 
fiche. Institute of Northern Engineering, Report 
No. G1407-01, October 1988. 37p. USGS contract 
14-08-0001-G1407. 


Descriptors: *Water Resources Institutes, *Re- 
search, *Training, *Information transfer, *Alaska, 
Education, Projects. 


Seven small projects were funded by the U.S. 
Geological Survey (USGS) Federal Cooperative 
Water Resource Program in Fiscal Year 1987. One 
project studied the paleohydrology of the Tanana 
River to better understand future floods in interior 
Alaska. Another project is examining how benzene 
interacts with groundwater when found in north- 
ern regions. A third project is reexamining the 
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details of the nitrogen cycle and how it affects a 
subarctic lake. Another project collected informa- 
tion on arsenic contamination of groundwater and 
has produced a risk assessment publication to bene- 
fit the public. Stable nitrogen isotopes are being 
used in another project to determine the sources of 
nitrate in groundwaters of interior Alaska. Another 
project has assessed stream flow sediment trans- 
port for engineering projects and finally, one 
project suggests that atomic absorption spectro- 
photometers can be modified to measure 15N/14N 
fratios in a variety of substances pulsed with 15N. 
During 1987, the Water Research Center adminis- 
tered about 21 water related research projects and 
provided training to approximately 23 graduate 
students and several undergraduate assistants. Co- 
operative research and/or exchanges were made 
with Alaskan agencies, the Alaska Cooperative 
Extension Service, and the U.S. Department of 
Energy. (USGS) 

W89-10442 


ANNUAL PROGRAM REPORT-1988 (FY1987) 
(MASSACHUSETTS WATER RESOURCES RE- 
SEARCH CENTER), 

Massachusetts Univ., Amherst. Water Resources 
Research Center. 

P. J. Godfrey. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-162283/ 
AS, price codes: A04 in paper copy, AO1 in micro- 
fiche. Report No. G1428-01, December 1988. 53p. 
USGS contract 14-08-0001-G1428. 


Descriptors: *Water Resources Institutes, *Massa- 
chusetts, *Research, *Information transfer, *Train- 
ing, Education, Projects. 


The 1987-88 Massachusetts WRRC p: program (Fed- 
eral FY87) focused on areas of high priority for the 
state and region: acid deposition impacts, minimi- 
zation of nitrate groundwater contamination, 
drinking water ae and proposed water diver- 
sion ens a ‘Wild and Scenic’ river. Support for 
the Geological Bro through the Water Re- 
sources Institute Program (WRIP) was supple- 
mented by cooperative agreements with the Massa- 
chusetts Division of Fisheries and Wildlife Cooper- 
ative Aquatic Research Program (CARP), Execu- 
tive Office of Environmental Affairs, and the Na- 
tional Park Service. A high level of University 
support continued. WRIP projects studied central 
Massachusetts cloud and fog acidity, peat use in 
rural sewage systems to minimize nitrate ground- 
water contamination, and determination of true 
water costs to help plan new sources or infrastruc- 
ture renovation. CARP funded 5 projects: Phase 
III of the Acid Rain Monitoring Project quarterly 
testing of 500 random and 300 special interest 
surface waters entered the fourth year of a 10-year 
program; investigation of the effect of acid deposi- 
tion on lake sediment microorganisms in Lake sedi- 
ments that may play a role in methylating heavy 
metals such as Hg; study of mechanisms control- 
ling aluminum mobility in watersheds subject to 
acid deposition and a study of acid deposition 
impacts on salamander communities; research on 
sulfate reduction in lakes as a natural acid neutral- 
izing mechanism; and an Aquatic Toxicology Pro- 
gram focused on new methods for evaluating 
major river system fisheries impacts of point and 
nonpoint pollutant discharges. Information Trans- 
fer provided a monthly newsletter, quarterly ARM 
newsletter, research publications, the Acid Rain 
Report to media, and Acid Rain in Massachusetts 
written for the public. (USGS) 

W89-10443 


FISCAL YEAR 1987 PROGRAM REPORT 
(TEXAS WATER RESOURCES INSTITUTE), 
Texas A and M Univ., College Station. Water 
Resources Inst. 

W. R. Jordan. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-162275/ 
AS, price codes: A03 in paper copy, AO1 in micro- 
fiche. 33p. Program Report G1451-01, October 
1988. 33p, USGS project G1451-01. 





Descriptors: *Water Resources Institutes, *Texas, 
*Research, *Information transfer, *Training, Edu- 
cation, Projects. 


Stochastic simulation of the NPS runoff process is 
being used to describe NPS pollution load behav- 
ior in statistical terms. Many water pollutants are 
transported on particles. Mathematical modeling is 
being combined with laboratory and field analyses 
to develop accurate descriptions of particle-parti- 
cle and icle-toxicant behavior. Actual od od 
ance of wastewater disposal systems using land 
——_ was evaluated across the state. None of 
systems studied were contributing to ground- 
water pollution, but several problems were identi- 
fied and traced to improper system management. 
Simulation models were applied to the 12-reservoir 
system of the Brazos River Basin to quantify bene- 
fits from system operation as opposed to individual 
reservoir operation. A new model was developed 
to allow quantification of water rights and institu- 
tional constraints on firm yield at various control 
points within the reservoir system. The Water 
Analysis, Technical Evaluation and Retrieval 
System (WATERS) software program has been 
developed and implemented by the Texas Agricul- 
tural Extension Service in its soil and water testing 
laboratory. It provides faster, more complete and 
accurate recommendations that will assist manage- 
ment of waterbased operations. Intensively man- 
aged forest lands contribute si; tly to sedi- 
ment production and water quality Guaatetion. A 
regional data base on runoff and sediment transport 
was developed from a long-term research project 
which began in 1977. Data will be useful for re- 
gional hydrologic analyses in Texas, Arkansas and 
Oklahoma. (USGS) 
W89-10444 


FISCAL 1987 PROGRAM REPORT 
(OWA WATER RESOURCES RESEARCH IN- 


STITUTE), 
Iowa State Water Resources Research Inst., Ames. 


T. A. Austin. 

Available from National Technical Information 
Service, Springfield, VA 22161 as yg nea 
AS, price codes: A03 in paper copy, AO1 in micro- 
fiche. Report No. G-1422-01, (1988). 40p. USGS 
— 14-08-0001-G-1422. USGS project G1422- 


Descriptors: *Water Resources Institutes, *lowa, 
*Research, *Information transfer, *Training, Edu- 
cation, Projects. 


The Iowa State Water Resources Research Insti- 
tute FY 1987 research program (University of 
Iowa and Iowa State University) was funded by 
the U.S. Department of the Interior, Geological 
Survey it of $105,130) and the State of Iowa 
(grant of $100,000). The research program was 
centered in three areas critical to Iowa’s natural 
resource program pertaining to water: (1) Nitrogen 
and Pesticide Transformation, Fate and Transport 
in Groundwater and Surface Waters; (2) Environ- 
mental Management of Wetlands in Iowa; and (3) 
Groundwater Management. Federal grant funds 
were used to initiate three new projects concern- 
ing: (1) the fate, transformation and transport of 
atrazine and alachlor in groundwater; (2) the eval- 
uation of methods, such as greenbelts, to retain 
riparian wetlands in Iowa; and nd (3) the fate and 
transformation of nitrogen in small ultural 
streams. One study was continued involving devel- 
opment of a rapid assessment of available nitrate- 
nitrogen so rational fertilizer decisions could be 
made by farmers. (USGS) 

W89-10446 


FISCAL YEAR 1987 PROGRAM REPORT 
(LOUISIANA WATER RESOURCES’ RE- 
SEARCH INSTITUTE). 

Louisiana Water Resources Research Inst., Baton 
Rouge. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-162291/ 
AS, price codes: A03 in paper copy, AOI in micro- 
fiche. Program Report G1425-02, October 1988. 
43p. USGS contract 14-08-0001-G1425. USGS 
project G1425-02. 
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Grants, Contracts, and Research Act Allotments—Group 9D 


Descriptors: *Water Resources Institutes, *Re- 
search, *Information transfer, *Training, *Louisi- 
ana, Education, Project. 


The 1987 cooperative research program of the 
Louisiana Water Resources Research Institute ad- 
dressed priority water resources problem areas 
identified for Loui of surface 
water supplies, groundwater quality control _and 





projects 

priority issues were: (1) Stable Isotope Tracing of 
Surface-Water Contamination and Cross-Forma- 
tional Flow in the Baton Rouge Aquifer, (2) The 
Reduction of Trihalomethand and Other Chlorin- 
ated Hydrocarbons in Drinking Water of Munici- 
palities of Less than 10,000 Via Incline Cascade 
Air Stripping, (3) Use of Surface Waters, (4) Per- 
formance Evaluation of an Artificial Wetland 
Tracing a Facultative Lagoon Effluent. Coopera- 
tive efforts, both in research and in information 
transfer, were expanded in Fiscal Year 1987. Joint 
activities between the institute and state 

and between the institute and other university or- 
ganizations were developed. (Tittlebaum-La. U., 


W89-10447 


FISCAL YEAR 1987 PROGRAM REPORT 
(WEST VIRGINIA WATER RESEARCH INSTI- 


TUTE), 

West Virginia Univ., Morgantown. Water Re- 
search Inst. 

C. R. Jenkins. 

Available from National Technical Information 
Service, os VA 22161 as PB89-162267/ 
AS, price codes: A04 in paper copy, AOI in micro- 
fiche. Program feces G1457-01, June 1988. 47p. 
br oe 14-08-0001-G1457. USGS project 


Descriptors: *Water Resources Institutes, *Re- 
search, *Information transfer, *Training, *West 
Virginia, Education, Projects. 


The West Virginia Water Research Institute Pro- 
gram for 1987 was planned in collaboration with 
state and Federal agencies. Eight research projects, 
two technology transfer projects, and one data 
management project supported 26 students. White 
and Waldron observed mutagenic activity caused 
pe te) —- attached to river sediments. Bisson- 

id that some coliform bacteria are unable 
Poe grow at low oxygen tensions, but Escherichia 


with floods of 1949, 1969, and 1985. Keller and 
Marshall identified indicators of subtle effects of 
iron on behavior, development, and survival of 
fish. Hinton and Lantz found groundwater from a 
coal coking site to be lethal to test fish. Fathead 
minnows are good indicators of developmental 
toxicity while the Japanese medaka is better for 
carcinogenicity — Samuel and co-workers 
found that on occasion cattial marshes did not raise 
the pH of acid mine and iron, and sulfates 
are not consistently reduced. Wildlife did well on 
the study sites. Sencindiver and co-workers found 
that phosphatic clay seals would reduce soil per- 
meability but compaction had a greater reducing 
effect. The seals greatly reduced iron, magnesium, 
manganese, aluminum, and sulfate in the percolat- 
ing water. Sack and co-workers found that low 
cost bottom ash could be substituted for sand in a 
recirculating sand filter and achieve over 94% 
removal of biochemical oxygen demand, suspend- 
ed solids, and ammonia nitrogen at loading rates as 
high as 6 GFD/ sq ft. Keller directed “West 
Virginia Water Research Information Exchange 
Conference’ which was poorly attended due to a 
near record snowstorm. Proceedings are at the 
printers. Wimmer and co-workers y nnn the 
“WV Groundwater ‘87: Status and Future Direc- 
tions’ conference attended by over 150 people. A 
proceedings is in preparation. Gidley and Dix have 
compiled over 300 documents representing WVU 
fugitive water resources information into a com- 
puterized data base with the capability of retriev- 
ing abstracts based on key words. (Jenkins-WV 
Univ., WRRI) 

W89-10448 


FISCAL YEAR 1987 PROGRAM REPORT 
(COLORADO WATER RESOURCES’ RE- 
SEARCH INSTITUTE), 


Colorado State Univ., Fort Collins. Water Re- 
sources h Inst. 

—, from National Technical Information 
Service, Springfield, VA 22161 as PB89-178560/ 
AS, Price codes: A03 in paper copy, AOI in micro- 
fiche. Report G1411-01, Annual Report 
No. 24, August 1988. 33p. USGS contract 14-08- 
0001-G1411. 


Descriptors: *Water Resources Institutes, *Colora- 
do, *Research, *Training, *Information transfer, 
Education, Projects. 


The 24th annual report describes the Institute’s 


Colorado. Water 
requirements whic! 
strain the administration of the property 
rights of water right owners, which is of great 
concern in Colorado. This project analyzed the 
present Colorado law governing water — 
quantity considerations, identified problems and 
recommended changes in the current approach. 
Project 03: The Economic Role of Water m Colo. 
rado. Economic activity in Colorado is heavily 
dependent upon availability and cost of water sup- 
plies. This project developed a state-level econom- 
ic input/output model as a tool for guidance on 
economic development in both public and private 
sectors and to estimate environmental - social 
impacts for project evaluations. Project 04: Incen- 
tives for Improving Irrigation y in the 
South Platte Basin. Demands for urban water 
supply —- pressures rer a of water 
to urban use. investi- 
gated the feasibility of legal and/or party ae 
tives for improving irrigation efficiency to provide 
additional urban water supplies. Project 05: Injec- 
tion Recharge in the Denver Groundwater Basin: 
Operational Alternatives. Municipal water de- 
mands in the Denver-Metropolitan region are 
sal met in part by —— from deep bedrock 
fers, and water levels a auld inaconed 
the basin. This project focused on operational al- 
ternatives for recharging Denver’s Arapahoe Aq- 
uifer. This approach also describes the Institute's 
technology transfer program and other research 
funded by its state appropriation. (USGS) 
W89-10486 


FISCAL YEAR 1987 PROGRAM REPORT 
———— INSTITUTE OF WATER RE- 


URCES), 
—_ Univ., Storrs. Inst. of Water Re- 


D. "RM Miller. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB89-171524/ 
AS, Price codes: A03 in paper copy, AOI in micro- 
fiche. Report G1412-01. October 1988. 30p. USGS 
contract 14-08-0001-G1412. USGS project USGS 
G1412-01. 


Descriptors: *Water Resources Institutes, *Re- 
search, *Information transfer, *Training, *Con- 
necticut, Education, Projects. 


Connecticut’s Institute of Water Resources 1987-88 
research and information transfer projects focused 
on water quality management and protection, hy- 
drologic cycle modeling, wetland restoration, acid 
precipitation, groundwater, lake management, and 
water allocation. Funded research projects includ- 
ed: design and testing of an interactive ground and 
surface water hydrologic model (02); chemical and 
physical interactions of groundwater organics and 
metals with soils (03); using scaled chrysophytes to 
infer changes in logical environments 
(04); evaluation of gr flow using ‘Down- 
Well/Down-Well’ and ‘Down-Well/Surface’ resis- 
tivity techniques (Sy: and, design and testing of an 
improved method for electrochemical recovery of 
metals from wastewater (06). Information transfer 
conference topics included: wetlands and develop- 


A. 











Field 9—MANPOWER, GRANTS AND FACILITIES 


Group 9D—Grants, Contracts, and Research Act Allotments 


ment compatibility issues, metal recovery from 
wastewater, lake management, aquifer protection, 
Geographical Information Service, and water allo- 
— —- River: A Case Study’). (USGS) 


10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10A. Acquisition 
And Processing 


AVAILABILITY AND ACCESS TO GROUND- 
WATER-RELATED INFORMATION AND 
DATA, 

Tennessee Valley Authority, Knoxville. 

C. D. Tockstein, and B. C. Dorwart. 

IN: Ground-Water Contamination: Field Methods. 
American Society for Testing and Materials, Phila- 
delphia, PA. 1988. p 35-40, 1 fig, 3 ref. 


Descriptors: *Hydrologic data collections, *Infor- 
mation exchange, *Groundwater data, *Data stor- 
age and retrieval, *Data processing, Automation, 
Data collections, Information retrieval. 


For many years it has been apparent that the ever- 
increasing volume of information and data accu- 
mulated in all fields of human experience is far 
outpacing the individual’s capacity to absorb even 
a small part of it. It is, in fact, impossible to keep 
current in one’s own field of expertise without a 
systematic approach to screening, cataloging, and 
retrieving pertinent information. In recent years, 
the use of computer technology to create automat- 
ed systems has provided a means to at least partial- 
ly mitigate the problem. ASTM Subcommittee 
D18.95 on Information Retrieval and Data Auto- 
mation has, as part of its scope of responsibilities, 
the charge to keep current on the status of such 
systems and report this information to the geotech- 
nical community. The current status of the avail- 
ability and accessibility of groundwater informa- 

tion known to the subcommittee is reported. Infor- 
mation available to the subcommittee shows that a 
well-coordinated program of water data collection 
and dissemination is currently ongoing under the 
auspices of the U.S. Geological Survey’s Office of 
Water Data Coordination. The interests of the 
groundwater community can best be served by 
encouraging the continued and expanded use of 
this program to provide a means for all to benefit 
from the collective experience and knowledge 
available. (See also W89-10153) (Author’s abstract) 
W89-10156 


10C. Secondary Publication 
And Distribution 


SANITARY LANDFILLS (AUG 86-SEP 88): CI- 
TATIONS FROM THE COMPENDEX DATA- 
BASE. 

National Technical Information Service, Spring- 


field, VA. 
For oon bibliographic entry see Field SE. 
W89-10251 


ENVIRONMENTAL IMPACTS: COMPUTER 
ANALYSIS (JAN 70-SEP 88). CITATIONS 
FROM THE NTIS BIBLIOGRAPHIC DATA- 
BASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5C. 
W89-10252 


HEAVY METALS IN DRINKING WATER: 
STANDARDS, SOURCE, AND EFFECTS (JAN 
16-SEP 88). CITATIONS FROM THE ENERGY 
DATA BASE. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5B. 
W89-10253 


SEWER REHABILITATION (JAN 77-AUG 88). 
CITATIONS FROM THE SELECTED WATER 
RESOURCES ABSTRACTS DATABASE, 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 8A. 
W89-10259 


ACID PRECIPITATION. 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5B. 
W89-10299 


BIBLIOGRAPHY OF REPORTS ON THE HY- 
DROLOGY OF OKLAHOMA PREPARED BY 
THE U.S. GEOLOGICAL SURVEY AND COOP- 
ERATING AGENCIES, 1901-88, 

Geological Survey, Oklahoma City, OK. Water 
Resources Div. 

J. S. Havens. 

Available fr from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 89-33, 1989. 63p, 350 ref. 


Descriptors: *Oklahoma, *Bibliographies, *Hy- 
drology, *Water resources, Data collections, Re- 
views. 


Reports on the hydrology of Oklahoma have been 
issued by the U.S. Geological Survey since 1901. 
This bibliography lists reports on hydrology in 
Oklahoma prepared by the U.S. Geological Survey 
and the principal State cooperating agencies, the 
Oklahoma Geological Survey and the Oklahoma 
Water Resources Board. Of the nearly 350 reports 
issued from 1901 through 1988, about 200 have 
been concerned primarily with groundwater; the 
remainder have dealt with some aspect of surface 
water, water quality, or geology. The reports are 
listed by agency and report type, and are indexed 
both by author and subject. (USGS) 


W89-10438 


10D. Specialized Information 
Center Services 


DEVELOPMENT, MANAGEMENT, AND 
ANALYSIS OF A LONG-TERM ECOLOGICAL 
RESEARCH INFORMATION BASE: EXAMPLE 
OF MARINE MACROBENTHOS, 

South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
For primary bibliographic entry see Field 2L. 
W89-10098 


AVAILABILITY AND ACCESS TO GROUND- 
WATER-RELATED INFORMATION AND 
DATA, 

Tennessee Valley Authority, Knoxville. 

For primary bibliographic entry see Field 10A. 
W89-10156 


GEOGRAPHIC INFORMATION SYSTEM 
INDEX FOR THE STATE OF TENNESSEE, 
Geological Survey, Nashville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-10475 


WATER RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN ILLINOIS, 


1988, 
Geological Survey, Urbana, IL. Water Resources 


For primary bibliographic entry see Field 7C. 
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Role of Light, Carbon Dioxide and Nitrogen in 
Regulation of Buoyancy, Growth and Bloom 
Formation of Anabaena flos-aquae, 

W89-09534 5C 


Biomass Regulation of Microbenthic Algae in 
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Exposures in Soft Water of Two Calcium Con- 
centrations, 

W89-09745 5C 
Acute Toxicity of Aluminium to Fish Eliminat- 
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Fishes, 
W89-10267 2H 


Predicted Impacts to the Groundwater and Co- 
lumbia River from Ammoniated Water Dis- 
charges to the 216-A-36B Crib, 
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the Metabolic Fate of Hydroxybenzoate Isomers 
in Anoxic Aquifer Slurries, 
W89-09421 5B 
ANAEROBIC DIGESTION 
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the Treatment of a Semi-Synthetic Landfill 
Leachate on Anaerobic Filter, 

W89-09989 5D 


Anaerobic Fluid-Bed Treatment of Coal Con- 
version Wastewater, 
W89-10282 5D 


Biodegradation of Trichloroethylene and Bio- 
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Studies on Asetivation in Bulinus rohlfsi (Cles- 
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Perennially Ice-Covered Lakes Fryxell and 
Vanda, Antarctica, 
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Counting and Isolating Nitrifying Bacteria from 
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W89-09969 2L 


Antibiotic-Resistant Moderately Halophilic 
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Hornsund, Spitsbergen, 
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Effects of Hydrostatic Pressure and Irradiance 
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Three-Dimensional Groundwater Tetrahedral 
Finite Element Models, 
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Hydrogeology of the Malmani Dolomite in the 
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Hydrogeology of the Leadville Limestone and 
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W89-09327 2F 
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Comparison of Methods to Determine Oxygen 
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Effective Groundwater Model Parameter 
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W89-09421 5B 


Porosity Development in Coastal Carbonate 
Aquifers, 
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AQUIFERS 


In-Situ Adsorption of Sr90 in a Sand Aquifer at 
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Accounting for Intracell Flow in Models with 
Emphasis on Water Table Recharge and Stream- 
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Stochastic Analysis of Boundaries Effects on 
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Efficient Laplace Transform Solution for Mul- 
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Gravel: Results of Spatial Moments Analysis, 
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W89-10325 5B 


Role Cation Exchange i in the Transport of Am- 
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Hydrogeologic and Geotechnical Properties of 
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Geohydrology and Susceptibility of Major 
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Geohydrology and Susceptibility of Major 
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W89-09928 


Ontogeny of Coho Salmon (Oncorhynchus ki- 
sutch) Behavior Following Emryonic Exposure 


5C 


Microinjection of Rainbow Trout at the Sac-Fry 
Stage: a Modified Trout Carcinogenesis Assay, 
W89-09930 5C 


Acute Toxicity Bioassays Using Rotifers: I. A 
Test for Brackish and Marine Environments 
with Brachionus plicatilis, 

W89-09934 5A 


Acute Toxicity Bioassays Using Rotifers: II. A 
Freshwater Test with Brachionus rubens, 
W89-09935 5A 


Mussel Incubation Method for Monitoring Or- 
ganochlorine Pollutants in Watercourses. Four- 
Year Application in Finland, 

W89-09950 SA 


In Situ River Exposure Vessel for Bioaccumula- 
tion Studies of Juvenile Fish, 
W89- 10008 SA 


Evaluation of Bioassays for Designing Sediment 
Cleanup Strategies at a Wood Treatment Site, 
W89-10014 5A 


Uninduced Rat Liver Microsomes as a Metabol- 
ic Activation System for the Frog Embryo Tera- 
togenesis Assay-Xenopus (FETAX), 

W89-10066 5A 


Behavioral Responses to Low Levels of Toxic 
Substances in Rainbow Trout (Salmo Gairdneri, 
Rich), 

W89-10067 5C 


Approach for Integration of Toxicological Data, 
W89-10068 7c 


What Constitutes Field Validation of Predictions 
Based on Laboratory Evidence, 
W89- 10069 5C 


Field Verification of Multispecies Microcosms 


SA 


Interlaboratory Testing of a Standardized 
Aquatic Microcosm, 
W89-10071 5C 


Effects of Pulp Mill and Ore Smelter Effluents 
on Vertebrae of Fourhorn Sculpin: Laboratory 
and Field Comparisons, 

W89-10072 5c 





BIOASSAY 


Evaluation of the Indicator Species Procedure 
for Deriving Site-Specific Water Quality Crite- 
ria for Zinc, 

W89-10073 5A 


Toxicity Assessment of Tar Sands Tailings, 
W89-10074 5C 


Drilling Fluid Bioassays Using Pacific Ocean 
Mysid Shrimp, Acanthomysis sculpta, a Prelimi- 
nary Introduction, 

W89-10075 5C 


In Vitro Cytotoxicity of Polychlorinated Bi- 
phenyls (PCBs) and Toluenes to Cultured Blue- 
gill Sunfish BF-2 Cells, 

W89-10076 5C 


Method for Evaluating Effects of Toxic Chemi- 
cals on Fish Growth Rates, 
W89-10077 SC 


Aquatic Toxicity and Fate of Brass Dust, 
W89-10078 5C 


Effects of Metals from Mine Tailings on the 
Microflora of a Marsh Treatment System, 
W89-10080 5C 


Determination of Optimal Toxicant Loading for 
Biological Closure of a Hazardous Waste Site, 
W89-10081 SE 


Enhanced Biotransformation and Biodegrada- 
tion of Polychlorinated Biphenyls in the Pres- 
ence of Aminopolysaccharides, 

W89-10082 5B 


Evaluation of Appropriate Expressions of Toxic- 
ity in Aquatic Plant Bioassays as Demonstrated 
by the Effects of Atrazine on Algae and Duck- 
weed, 

W89-10083 5A 


Short-Term Chronic Toxicity Test Using Daph- 
nia Magna, 
W89-10084 5A 


Aquatic Toxicology and Hazard Assessment: 
Sixth Symposium. 
W89-10209 5C 


Demonstration of the Ecological Effects of 
Streptomycin and Malathion on Synthetic 
Aquatic Microcosms, 

W89-10210 5C 


Development of a Mechanistic Model of Acute 
Heavy Metal Toxicity, 
W89-10212 5C 


Toxicity Test Using Life Stages of Champia 
parvula (Rhodophyta), 
W89-10213 5C 


Estimating the Acute Toxicity of Narcotic In- 
dustrial Chemicals to Fathead Minnows, 
W89-10214 5C 


Relationship Between the Toxicity and Struc- 
ture of Nitroaromatic Chemicals, 
W89-10215 5C 


Case for Simultaneous Toxicity Testing at Dif- 
ferent Levels of Biological Organization, 
W89-10216 7B 


Population Approaches to Aquatic Toxicology, 
W89-10217 5C 


Toxicity of a Complex Munitions Wastewater to 
Aquatic Organisms, 
W89-10218 5C 


Environmental Influence on the Response of 


Aquatic Laboratory Ecosystems to a Toxicant, 
W89-10219 5c 
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Fate and Effects of 5-Nitrofuroic Acid-2 (NFA) 
on Marine Plankton Community in Experimen- 
tal Enclosures, 

W89-10220 sc 


Environmental Assessment of a Phthalate Ester, 
Di(2-Ethylhexyl) Phthalate (DEHP), Derived 
from a Marine Microcosm, 

W89-10221 5C 


Differential Sensitivity of New Versus Mature 
Synthetic Microcosms to Streptomycin Sulfate 
Treatment, 

W89-10222 5C 


Correlation Between the Autotrophic Index and 
Protozoan Colonization Rates as Indicators of 
Pollution Stress, 

W89-10223 ps 


Field Investigations and On-Site Toxicity Test- 
ing: An Assessment of Habitat Suitability-Arkan- 
sas River, Pueblo, Colorado, 

W89-10224 5C 


Effects of Increasing Levels of Primary Produc- 
tion on Pentachlorophenol Residues in Experi- 
mental Pond Ecosystems, 

W89-10225 5B 


Do Organisms in Laboratory Toxicity Tests Re- 
spond Like Organisms in Nature, 
W89-10229 sc 


Translation of Laboratory Results to Field Con- 
ditions: The Role of Aquatic Chemistry in As- 
sessing Toxicity, 

W89-10230 Oe 


Field Comparison of Laboratory-Derived Acute 
and Chronic Toxicity Data, 
W89-10232 5C 


Suitability of a Biochemical Method for Assess- 
ing the Exposure of Feral Fish to Lead, 
W89-10233 5A 


Role and Application of Semicontrolled Ecosys- 
tem Research in the Assessment of Environmen- 
tal Contaminants, 

W89-10234 5C 


Measuring Effects of Contaminant Stress on 
Fish Populations, 
W89-10235 5C 


Effect of Cadmium on Lake Water Bacteria as 
Determined by the Luciferase Assay of Adeno- 
sine Triphosphate, 

W89-10236 SC 


Efficient Algal Bioassay Based on Short-Term 
Photosynthetic Response, 
W89-10237 5C 


Uptake and Toxicity of Organic Compounds: 
Studies with an Aquatic Macrophyte (Lemna 
minor), 

W89-10238 5C 


Effect of Chromium on Larval Chironomidae as 
Determined by the Optical-Fiber Light-Inter- 
ruption Biomonitoring System, 

W89-10239 7B 


Interlaboratory Comparison of a 28-Day Toxici- 
ty Test with the Polychaete Neanthes arenaceo- 
dentata, 

W89-10240 SA 


Effects of Food Concentration, Animal Interac- 
tions, and Water Volume on Survival, Growth, 
and Reproduction of Daphnia magna Under 
Flow-Through Conditions, 

W89-10241 5A 


Resolving Some Practical Questions About 
Daphnia Acute Toxicity Tests, 
W89-10242 SA 


Enzymology of Hydrilla, 
W89-10507 5A 


BIOAVAILABILITY 


Effect of Dissolved Organic Matter from Cana- 
dian Shield Lakes on the Bioavailability of 
1,3,6,8-Tetrachlorodibenzo-p-dioxin to the Am- 
phipod Crangonyx laurentius, 

W89-10007 5B 


BIOAVAILABILTY 
Partitioning Between Dissolved Organic Macro- 
molecules and Suspended Particulates: Effects 
on Bioavailability and Transport of Hydropho- 
bic Organic Chemicals in Aquatic Systems, 
W89-10060 5B 


BIOCHEMISTRY 

Measurement and Induction of Cytochrome P- 
450 and Monooxygenase Activities in a Primary 
Culture of Rainbow Trout (Salmo gairdneri) 
Hepatocytes (Mise en Evidence et Induction du 
Cytochrome P-450 et d’Activites Monooxygen- 
ases Dans une Culture Primaire d’Hepatocytes 
de Truit Arc-en-ciel (Salmo Gairdneri)), 

W89-09301 5A 


Effects of Tributyltin Compounds on Ionic Reg- 
ulation and Gill ATPase Activity in Estuarine 
Fish, 

W89-09350 5C 


Salt Marsh Hydrology: Implications for Biogeo- 
chemical Fluxes to the Atmosphere and Estu- 
aries, 

W89-10027 2L 


BIOCIDES 
Light and Scanning Electron Microscopic Stud- 
ies on the Effect of Biocidal Plant Sap on the 
Gills of a Hill Stream Fish, Garra lamta (Ham.), 
W89-09537 5C 


Assessment of Toxicant Activity in Sediments 
by the ECHA Biocide Monitor, 
W89-09677 5A 


BIODEGRADATION 
Comparison of Methods to Determine Oxygen 
Demand for Bioremediation of a Fuel Contami- 
nated Aquifer, 
W89-09279 5A 


Excessive Bacterial Decomposition of H202 
During Enhanced Biodegradation, 
W89-09336 5G 


Biodegradation Kinetics of Linear Akylbenzene 
Sulfonate in Sludge-Amended Agricultural 
Soils, 

W89-09418 5B 


Influence of Alternate Electron Acceptors on 
the Metabolic Fate of Hydroxybenzoate Isomers 
in Anoxic Aquifer Slurries, 

W89-09421 5B 


Effects of Preozonation on the Methanogenic 
Toxicity of 2,5-dichlorophenol, 
W89-09454 5D 


Effects and Fate of Phenol in Simulated Landfill 
Sites, 
W89-09504 5B 


Biological Regeneration of Activated Carbon 
Loaded with 3-Chlorobenzoate (Biologische Re- 
generation einer mit 3-Chlorbenzoat beladenen 
Aktivkohle), 

W89-09540 SF 


Petroleum Hydrocarbon Degradation by Can- 
dida Species, 
W89-09555 5G 





Biodegradation and Adsorption of a Bisolute 
Mixture in GAC Columns, 
W89-09654 5D 


Effects of Mixture and Acclimation on Removal 
of Phenolic Compounds in Soil, 
W89-09657 5B 


Influence of Field Histories of Continuous Soil 
Insecticide Treatments on the Rate of Soil Bio- 
degradation of Carbofuran in Cauliflower, Brus- 
sels Sprouts, Chinese Cabbage and Sugar Beet 
Crops, 

W89-09714 5B 


Removal and Excretion of Dissolved Organic 
Matter by Periphyton Community Grown in 
Eutrophic River Water, 

W89-09796 2H 


Concentration of Linear Alkylbenzene Sulfon- 
ates (LAS) and its Composition in the River 
Waters of Hyogo Pref. (in Japanese), 

W89-09805 5B 


Bacterial Decomposition of Leaves from Select- 
ed Woody Plant Species in an Irrigation Canal 
in East-Slovakian Lowlands (Bakterialny Rozk- 
lad Listoveho Opadu Vybranych Druhov 
Drevin v Hydromelioracnom Kanali na Vycho- 
doslovenskej Nizine), 

W89-09818 2H 


Fractionation of the Organic Matter of a Land- 
fill Leachate Before and After Aerobic or An- 
aerobic Biological Treatment, 

W89-09825 5D 


Characterization of the Biodegradability of 
Complex Wastes, 
W89-09956 5B 


Lignin Degradation and Humus Formation in 
Alluvial Soils and Sediments, 
W89-09968 2H 


Isolation and Characterization of Quinoline-De- 
grading Bacteria from Subsurface Sediments, 
W89-09971 5B 


Primary Biodegradation of Anionic Surfactants 
in Laundry Detergents, 
W89-09993 5B 


Microbial Degradation Kinetics of Toxic Organ- 
ic Chemicals over a Wide Range of Concentra- 
tions in Natural Aquatic Systems, 

W89-10002 5B 


Adaptation of Aquifer Microbial Communities 
to the Biodegradation of Xenobiotic Com- 
pounds: Influence of Substrate Concentration 
and Preexposure, 

W89-10003 5B 


Adaptation to a Quaternary Ammonium Surfac- 
tant in Aquatic Sediment Microcosms, 
W89-10012 5B 


Determination of Optimal Toxicant Loading for 
Biological Closure of a Hazardous Waste Site, 
W89-10081 SE 


Enhanced Biotransformation and Biodegrada- 
tion of Polychlorinated Biphenyls in the Pres- 
ence of Aminopolysaccharides, 

W89-10082 5B 


Effects of Increasing Levels of Primary Produc- 
tion on Pentachlorophenol Residues in Experi- 
mental Pond Ecosystems, 

W89-10225 5B 


Development of Water and Soil Treatment 
Technology Based on the Utilization of a White- 
Rot, Wood Rotting Fungus, 

W89-10290 5D 


Effects of Creosote Products on the Aqueous 
Geochemistry of Unstable Constituents in a Sur- 
ficial Aquifer, 

W89-10317 5C 


Anaerobic Biodegradation of Creosote Contami- 
nants in Natural and Simulated Ground-Water 
Ecosystems, 

W89-10318 5B 


Development of Techniques to Measure In Situ 
Rates of Microbial Processes in a Contaminated 
Aquifer, 

W89-10324 5B 


Microbial Degradation of Petroleum in Subsur- 
face Environments, Bemidji, Minnesota, Re- 
search Site, 

W89-10343 5B 


Biodegradation of Trichloroethylene and Bio- 
manipulation of Aquifers, 
W89-10483 5D 


Novel Two-Stage Three Phase Fluidized Bed 
Bioreactor with Immobilized Living Cells for 
Wastewater Treatment Application, 

W89-10484 5D 
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Novel Two-Stage Three Phase Fluidized Bed 
Bioreactor with Immobilized Living Cells for 
Wastewater Treatment Application, 

W89-10484 5D 


BIOINDICATORS 


Survival and Activity of Streptococcus faecalis 
and Escherichia coli in Petroleum-contaminated 
Tropical Marine Waters, 

W89-09285 5A 


Comparison of Four Biological Indices for As- 
sessing the Impact of Pollution on the Rivers of 
France (Comparaison de Quatre Indices Biologi- 
ques Pour Apprecier I’Impact de la Pollution 
Dans des Cours d’Eau Francais), 

W89-09295 5c 


Measurement and Induction of Cytochrome P- 
450 and Monooxygenase Activities in a Primary 
Culture of Rainbow Trout (Salmo gairdneri) 
Hepatocytes (Mise en Evidence et Induction du 
Cytochrome P-450 et d’Activites Monooxygen- 
ases Dans une Culture Primaire d’Hepatocytes 
de Truit Arc-en-ciel (Salmo Gairdneri)), 

W89-09301 5A 


Factors Involved in Multiplication and Survival 
of Escherichia coli in Lake Water, 
W89-09503 2H 


Use of Bacteriophage as Tracers of Aerosols 
Liberated by Sludge Suction Appliances, 
W89-09507 5A 


Bacteriophage Tracer Experiments in Ground- 
water, 
W89-09508 7B 


Aquatic Insects as Environmental Monitors of 
Trace Metal Contamination: Red River, New 
Mexico, 

W89-09609 5A 


Sphagnum fuscum Moss as an Indicator of At- 
mospheric Cadmium Deposition Across Canada, 
W89-09678 SA 


Temporal and Spatial Fluctuations in Trace 
Metal Concentrations in Transplanted Mussels in 
Hong Kong, 

W89-09694 5B 


Trends in Lead Levels in the Horse-mussel from 
the Western North Sea, 
W89-09695 5A 


BIOINDICATORS 


Determination of Water Quality by Zoological 
Overgrowth (Bioindikatsiya Kachestra Voy po 
Zoobrastaniyam), 

W89-09812 5A 


Biotesting Water Containing Sulfonol and 
DNOC (Biotestirovanie vod Soderzhashclykh 
PAV (Sulfonol) i Dnok), 

W89-09814 5A 


Clostridium perfringens as a Point Source Indi- 
cator in Non-Point Polluted Streams, 
W89-09828 SA 


Effects of Rhodamine Water Tracer on Escheri- 
chia coli Densities, 
W89-09836 5A 


Comparative Study of Coliform-enumeration 
Media from Seawater Samples, 
W89-09867 5A 


Improved Method for the Isolation of Campylo- 
bacter jejuni and Campylobacter coli bacterio- 
phages, 

W89-09869 SA 


Multilocus Genetic Resistance and Susceptibility 
to Mercury and Cadmium Pollution in the 
Marine Gastropod, Cerithium scabridum, 

W89-09927 5C 


Viability of Salmonella Species in Natural 
Waters, 
W89-09947 5B 


Survival and Detection of Bacteria in an Aquatic 
Environment, 
W89-09964 2H 


Detection of Fecal Coliforms in Water by Using 
(C14)Mannitol, 
W89-09966 5A 


Nonphotosynthetic Pigmented Bacteria in a Po- 
table Water Treatment and Distribution System, 
W89-09967 SF 


National Field Evaluation of a Defined Sub- 
strate Method for the Simultaneous Detection of 
Total Coliforms and Escherichia coli from 
Drinking Water: Comparison with Presence-Ab- 
sence Techniques, 

W89-09970 5A 


Biological Surveillance of Water Quality: 1. A 
Comparison of Macroinvertebrate Surveillance 
Methods in Relation to Assessment of Water 
Quality in a Chalk Stream, 

W89-09975 5A 


Critical Evaluation of the Fathead Minnow 7- 
Day Static Renewal Test, 
W89-09997 5A 


Use of Respiratory-Cardiovascular Responses of 
Rainbow Trout (Salmo gairdneri) in Identifying 
Acute Toxicity Syndromes in Fish: Part 3. Polar 
Narcotics, 

W89-10016 5A 


Trophic Level Assessment of Profundal Sedi- 
ments of the Artificial Lake Campotosto (Cen- 
tral Italy), Using Midge Larval Community 
(Diptera: Chironomidae), 

W89-10033 2H 


Gene Probes as a Tool for the Detection of 
Specific Genomes in the Environment, 

W89-10044 7B 
Use of Subfossil Benthic Invertebrates in Aquat- 


ic Resource Management, 
W89-10049 5c 


Evaluation of the Screening Level Concentra- 
tion Approach for Validation of Sediment Qual- 
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ity Criteria for Freshwater and Saltwater Eco- 
systems, 
W89-10051 5A 


Biomonitoring as an Integral Part of the 
NPDES Permitting Process: A Case Study, 
W89-10055 SA 


Review of Interlaboratory and Intralaboratory 
Effluent Toxicity Test Method Variability, 
W89-10057 5A 


Field Utilization of Clinical Measures for the 
Assessment of Xenobiotic Stress in Aquatic Or- 
ganisms, 

W89-10064 5C 


What Constitutes Field Validation of Predictions 
Based on Laboratory Evidence, 
W89-10069 oe 


Field Verification of Multispecies Microcosms 
of Marine Macroinvertebrates, 
'W89-10070 5A 


Interlaboratory Testing of a Standardized 
Aquatic Microcosm, 
W89-10071 5C 


Effects of Pulp Mill and Ore Smelter Effluents 
on Vertebrae of Fourhorn Sculpin: Laboratory 
and Field Comparisons, 

W89-10072 5C 


Evaluation of the Indicator Species Procedure 
for Deriving Site-Specific Water Quality Crite- 
ria for Zinc, 

W89-10073 5A 


Toxicity Assessment of Tar Sands Tailings, 
W89-10074 - 


Drilling Fluid Bioassays Using Pacific Ocean 
Mysid Shrimp, Acanthomysis sculpta, a Prelimi- 
nary 'ntroduction, 

W89-10075 5C 


In Vitro Cytotoxicity of Polychlorinated Bi- 
phenyls (PCBs) and Toluenes to Cultured Blue- 
gill Sunfish BF-2 Cells, 

W89-10076 sc 


Method for Evaluating Effects of Toxic Chemi- 
cals on Fish Growth Rates, 
W89-10077 5C 


Aquatic Toxicity and Fate of Brass Dust, 
W89-10078 5C 


Effects of Metals from Mine Tailings on the 
Microflora of a Marsh Treatment System, 
W89-10080 sc 


Enhanced Biotransformation and Biodegrada- 
tion of Polychlorinated Biphenyls in the Pres- 
ence of Aminopolysaccharides, 

W89-10082 5B 


Evaluation of Appropriate Expressions of Toxic- 
ity in Aquatic Plant Bioassays as Demonstrated 
by the Effects of Atrazine on Algae and Duck- 
weed, 

W89-10083 5A 


Short-Term Chronic Toxicity Test Using Daph- 
nia Magna, 
W89-10084 5A 


Strategies for Long-Term Pollution Monitoring 
of the Coastal Oceans, 
W89-10088 TA 


Mussel Watch: Measurements of Chemical Pol- 
lutants in Bivalves as One Indicator of Coastal 
Environmental Quality, 

W89-10095 5A 
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Do Organisms in Laboratory Toxicity Tests Re- 
spond Like Organisms in Nature, 
W89-10229 sc 


On-Site Toxicity Testing: Applications in the 
United States and Soviet Union, 
W89-10269 5A 


Protocols for Short Term Toxicity Screening of 
Hazardous Waste Sites, 
W89-10311 5A 


BIOLOGICAL MAGNIFICATION 


Uptake, Elimination and Tissue Distribution of 
Dietary and Aqueous Cadmium by Rainbow 
Trout (Salmo gairdneri Richardson) and Lake 
Whitefish (Coregonus clupeaformis Mitchill), 

W89-10004 5B 


Bioconcentration of Polybrominated Benzenes 
and Biphenyls and Related Superhydrophobic 
Chemicals in Fish: Role of Bioavailability and 
Elimination into the Feces, 

W89-10015 5B 


Bioconcentration of Lindane and Naphthalene in 
Bluegills (Lepomis macrochirus), 
W89-10228 5B 


Uptake and Toxicity of Organic Compounds: 
Studies with an Aquatic Macrophyte (Lemna 
minor), 

W89-10238 5C 


BIOLOGICAL OXIDATION 


Methane Oxidation in Saanich Inlet During 
Summer Stratification, 
W89-09517 2K 


BIOLOGICAL OXYGEN DEMAND 


Water Pollution Caused by Fish Rearing, 
W89-09531 5B 


BIOLOGICAL TREATMENT 


Comparison of Methods to Determine Oxygen 
Demand for Bioremediation of a Fuel Contami- 
nated Aquifer, 

W89-09279 5A 


Excessive Bacterial Decomposition of H202 
During Enhanced Biodegradation, 
W89-09336 5G 


Biodegradation of Trichloroethylene and Bio- 
manipulation of Aquifers, 
W89-10483 5D 


BIOLOGICAL WASTEWATER TREATMENT 


Evaluation of the Metal Uptake of Several 
Algae Strains in a Multicomponent Matrix Uti- 
lizing Inductively Coupled Plasma Emission 
Spectrometry, 

W89-09359 5D 


Recovery of Microalgae with the Aid of a La- 
mellar Decanter (Recuperation de Microalgues a 
l’Aide d’un Decanteur Lamellaire), 

W89-09405 sD 


Sequencing Batch Reactors for 
Wastewater Treatment, 
'W89-09425 5D 
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Use of Zoogloea ramigera in Wastewater Treat- 
ment Containing Cr(VI) and Cd(II) Ions, 
W89-09433 5D 


Effects of Preozonation on the Methanogenic 
Toxicity of 2,5-dichlorophenol, 
W89-09454 5D 


Microbial Activity Measurements for Anaerobic 
Sludge Digestion, 
W89-09457 5D 


Nitrogen Removal in an Intermittently Aerated 
Completely Mixed Reactor, 
W89-09562 5D 


Comparative Study on the Effects of Feedstock 
Composition on Enhanced Biological Phosphate 
Removal in Modified Activated Sludge Systems, 
W89-09563 5D 


Start Up of UASB Reactors Treating Sucrose- 
containing Substrates with a Low COD/Sulfate 
Ratio, 

W89-09570 5D 


Comparison of the Response of Different Param- 
eters of a an Organic Overload of an Anaerobic 
Digester (Comparaison de la Reponse de Differ- 
ents Parametres a une Surcharge Organique d’un 
Digesteur Anaerobie), 

W89-09574 5D 


Biological Removal of Polycyclic Aromatic Hy- 
drocarbons, Benzene, Toluene, Ethylbenzene, 
Xylene and Phenolic Compounds from Heavily 
Contaminated Ground Water and Soil, 

W89-09575 5D 


Optimal Design of Single and Multiple Stage 
Activated Sludge Processes, 
W89-09612 5D 


Supplemental Aeration Enhanced Nitrification 
in a Secondary RBC Plant, 
W89-09652 5D 


Fractionation of the Organic Matter of a Land- 
fill Leachate Before and After Aerobic or An- 
aerobic Biological Treatment, 

W89-09825 5D 


Bio-Agglutination for Improving Activated 
Sludge Performance, 
W89-09917 5D 


Characterization of the Bacterial Population 
Structure in an Anaerobic-Aerobic Activated 
Sludge System on the Basis of Respiratory Qui- 
none Profiles, 

W89-09965 5D 


BIOMASS 


Bacterial Abundance, Biomass, and Secondary 
Production Along a Forest-to-Ocean Landscape 
Gradient, 

W89-09357 2L 


Distribution and Variations in Seasonal Biomass 
of Eelgrass Zostera capensis in the Kromme 
Estuary, St. Francis Bay, South Africa, 

W89-09598 2L 


Seasonal Growth and Biomass of Trapa japonica 
Flerov in Ojaga-ike Pond, Chiba, Japan, 
W89-09685 5C 


Biomass Regulation of Microbenthic Algae in 
Danish Lowland Streams, 
W89-09702 2H 


Effect of Sewage-Enriched River Ganga Water 
on the Biomass Production of the Azolla-Ana- 
baena Complex, 

W89-10032 5C 


Removal and Selective Recovery of Heavy 
Metal Ions from Industrial Waste Waters, 
W89-10476 5D 


BIOTRANSFORMATION 
Effect of Bleached Kraft Pulp Mill Effluent on 
Hepatic Biotransformation Reactions in Ven- 
dace (Coregonus Albula L.), 
W89-09349 SC 


Spring Phosphorus Conversion in Water And 
Seston of Pluss-see Lake, 
W89-09526 5B 





BIRDS 
Organochlorine Contaminants in Eggs of Sea- 
birds in the Northwest Atlantic, 1968-1984, 
W89-09284 5B 


BISCAYNE AQUIFER 
Changes in Saltwater Intrusion in the Biscayne 
Aquifer, Hialeah-Miami Springs Area, Dade 
County, Florida, 
W89-10481 5G 


BIVARIATE CORRELATION 
Extraction of Information on Water Quality 
Variables in the District of Columbia-Phase IV: 
Analysis of Water Quality Data of the Anacostia 
River, 
W89-10506 71C 


BLACK HILLS 
Geologic Structure and Altitude of the Top 
Minnelusa Formation, Northeastern Black Hills, 
South Dakota, 
W89-10407 7C 


BLACK SEA 
Prolonged Changes in the Composition and Ex- 
tension of Polychaeta in the North-West Black 
Sea (Mnogoletnie Izmeneniya Sostava i Raspros- 
traneniya Mnogosechitnylsh Chervei Severo-Za- 
padnoi Chasti Chernogo Morya), 
W89-09811 5C 


Concerning the Hydrochemistry of Bottom and 
Surface Black Sea Waters, 
W89-09839 2L 


BLEACHING WASTES 
Effect of Bleached Kraft Pulp Mill Effluent on 
Hepatic Biotransformation Reactions in Ven- 
dace (Coregonus Albula L.), 
W89-09349 5C 


Effects of Pulp Mill and Ore Smelter Effluents 
on Vertebrae of Fourhorn Sculpin: Laboratory 
and Field Comparisons, 

W89-10072 s€ 


BOGS 
Bog Development and Landform Dynamics in 
Central Sweden and South-eastern Labrador, 


Canada, 
W89-09427 2H 


Groundwater Storage-Streamflow Relations 
During Winter in a Subarctic Wetland, Sas- 
katchewan, 

W89-09441 2E 


BOHAI BAY 
Environmental Geochemistry of Some Heavy 
Metals in the Sediments of Bohai Bay I. The 
Distribution Pattern of Heavy Metals in the 
Sediments and Their Background Values (in 
Chinese), 
W89-09755 5B 


Mercury in Sediments of Bohai Bay (in Chi- 
nese), 
W89-09756 SB 


BORON 
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Bacteriological Examination of the 
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Western Part of the Mazowsze Basin, 
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sessing Toxicity, 
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ing Model to Simulate Dissolved Solids, Stream- 
flow, and Water Supply Operations in the Ar- 
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W89-10465 5B 


Characteristics and Trends of Streamflow and 
Dissolved Solids in the Upper Colorado River 
Basin, Arizona, Colorado, New Mexico, Utah, 
and Wyoming, 
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Fiscal Year 1987 Program Report (Colorado 
Water Resources Research Institute). 
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Application of the U.S. Geological Survey’s 
Precipitation--Runoff Modeling System to Wil- 
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W89-10511 2B 


Hydrogeology of the Leadville Limestone and 
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COLORADO RIVER 
Characteristics and Trends of Streamflow and 
Dissolved Solids in the Upper Colorado River 
Basin, Arizona, Colorado, New Mexico, Utah, 
and Wyoming, 
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Semi-Automated Colorimetric Method for the 
Determination of Monomeric Aluminum Species 
in Natural Waters by Flow Injection Analysis, 
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Determination of Aqueous Sulfide in Contami- 
nated and Natural Water Using the Methylene 
Blue Method, 
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COLUMBIA PLATEAU 
Geohydrology and Digital Simulation of the 
Groundwater Flow System in the Umatilla Pla- 
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COLUMBIA RIVER 
Predicted Impacts to the Groundwater and Co- 
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Development of an Affordable Wastewater 
System by Combining Alternative Financing 
and Innovative Technology, 
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COMPACTION 
Documentation of a Computer Program to Sim- 
ulate Aquifer System Compaction Using the 
Modular Finite-Difference Groundwater Flow 
Model, 
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Ranking Laboratories Based on Analyses of 
Multiple Pollutants, 
W89-09459 5A 


COMPREHENSIVE PLANNING 


Urban Growth Management and Groundwater 
Protection: Austin, Texas, 
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Santa Clara Valley (Silicon Valley), California, 
Case Study, 
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COMPUTER-AIDED DESIGN 


Integration of Computer-aided Design for Multi- 
disciplinary Civil Engineering Projects (L’inte- 
gration en Conception Assistee par Ordinateur 
pour les Projets Pluridisciplinaires de Genie 
Civil), 
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COMPUTER MODELS 


Estimation of Spatial Covariance Structures by 
Adjoint State Maximum Likelihood Cross Vali- 
dation: II. Synthetic Experiments, 
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Physically Based Model for the Agrohydrologic 
Processes: Solute Movement in Soil, 
W89-09492 2G 


Accurate, Relatively Simple Calculation of the 
Saturation Index of Calcite for Fresh to Salt 
Water, 
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Computer-Aided Management for Wastewater 
Operations and Planning, 
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Simulation of River Flow, 
W89-09605 2E 


Failure Waves Studies Devoted to Large Dams 
at EDF (Les Etudes d’Ondes de Submersion des 
Grandes Barrages d’EDF), 
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Storm Water Management Model, Version 4. 
Part A: User’s Manual, 
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Storm Water Management Model, Version 4. 
Part A: User’s Manual, 
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Computer Model for Optimizing the Operation 
of a Wastewater Treatment System Dealing 
with Wet Weather Flows, 
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Water Quality Modeling of Reservoir System 
Operations using HEC-5, 
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Documentation of a Computer Program to Sim- 
ulate Aquifer System Compaction Using the 
Modular Finite-Difference Groundwater Flow 
Model, 
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Groundwater Resources and Simulation of Flow 
in Aquifers Containing Freshwater and Sea- 
water, Island County, Washington, 
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COMPUTER PROGRAMS 


Flow Directions with a Spreadsheet, 
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Integration of Computer-aided Design for Multi- 
disciplinary Civil Engineering Projects (L’inte- 
gration en ion Assistee par Ordinateur 
pour les Projets Pluridisciplinaires de Genie 
Civil), 
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Environmental Impacts: Computer Analysis (Jan 
70-Sep 88). Citations from the NTIS Biblio- 
graphic Database. 
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Documentation of a Computer Program to Sim- 
ulate Aquifer System Compaction Using the 
Modular Finite-Difference Groundwater Flow 
Model, 
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COMPUTERIZED MAPS 


Geographic Information System Index for the 
State of Tennessee, 
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COMPUTERS 


Integration of Computer-aided Design for Multi- 
disciplinary Civil Engineering Projects (L’inte- 
gration en Conception Assistee par Ordinateur 
pour les Projets Pluridisciplinaires de Genie 
Civil), 
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Computer-Aided Management for Wastewater 
Operations and Planning, 
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Electronics Watch Out for How Water System 
Runs, 
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CONCRETE CONSTRUCTION 
Design of Concrete Plugs in Temporary Under- 
ground Hydraulic Structures, 
W89-09726 8A 


Accelerated Installation of the Second Unit of 
the Miatla Hydroelectric Station, 
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Methods of Constructing Cast Asphaltic Con- 
crete Cutoff Walls of Earth Dams, 
W89-09732 8F 


Experience in Operating the Yalta Hydraulic 
Tunnel, 
W89-09734 8A 


CONCRETE DAMS 
Estimation of Uplift in Cracks in Older Concrete 
Gravity Dams: Analytical Solution and Para- 
metric Study, 
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Estimation of Uplift in Cracks in Older Concrete 
Gravity Dams: Effect of Head Losses in Drain 
Pipes on Uplift, 
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CONDENSATION 


Relationship Between the Time Condensation 
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CONDUCTANCE 


Stomatal Response to Leaf Water Potential in 
Almond Trees Under Drip Irrigated and Non- 
irri 4 Conditi 
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CONDUCTIVITY 
Effect of Sodium-Magnesium and Sodium-Calci- 
um Systems on Soil Hydraulic Conductivity and 
Infiltration, 
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CONDUCTIVITY EQUATIONS 
Contaminant Transport in the Unsaturated 
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Studies on the Groundwater Pollution in Islands 
(I)--Seawater Intrusion into Groundwater in 
Gogo Island--(in Japanese), 
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Contamination of Two Dimensional Aquifers by 
Pollutants, 
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CONFINED-WATER WELLS 
Flow to a Well Near the Boundary Between a 
Layered and an Unlayered Aquifer System, 
W89-09327 2F 


CONFLICT MANAGEMENT 
Voluntary Basinwide Water Management: South 
Platte River Basin, Colorado (revised), 
W89-10420 6A 


CONJUNCTIVE USE 
Voluntary Basinwide Water Management: South 
Platte River Basin, Colorado (revised), 
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CONNECTICUT 
Fiscal Year 1987 Program Report (Connecticut 
Institute of Water Resources), 
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CONSERVATION 
Long-Term Options for Municipal Water Con- 
servation, 
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CONSTRUCTION 
Constructed Wetlands for the Treatment of Acid 
Mine Drainage, 
W89-09388 5D 


CONSTRUCTION COSTS 
Development of an Affordable Wastewater 
System by Combining Alternative Financing 
and Innovative Technology, 
W89-09387 5D 


CONSUMPTIVE USE 
Water Use in Kentucky, 1985, 
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Water Withdrawals and Consumption in Penn- 
sylvania, 1984, 
W89-10469 6D 


CONTAMINATED SEDIMENTS 
Overview of Sediment Quality in the United 
States, 
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CONTAMINATION 
Legionella quinlivanii sp. nov. Isolated from 
Water, 
W89-09372 5B 


Bacteriological Examination of the Water 
Supply on an Antarctic Base, 
W89-09381 5B 


Outbreak of Typhoid Fever Due to Contamina- 
tion of the Municipal Water Supply in Northern 
Israel, 
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Waterborne Enteric Disease Outbreaks in Israel, 


1976-1985, 
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Aquatic Toxicology and Hazard Assessment: 
10th Volume. 
W89-10042 5C 


Aquatic Toxicology: Ten Years in Review and a 
Look at the Future, 
W89-10043 sc 


CONTRACTS 


City Contracts Out Treatment Plant O&M, 
W89-09591 5F 


COOLING PONDS 


Effect of Thermal Additions on the Density and 
Distribution of Thermophilic Amoebae and 
Pathogenic Naegleria fowleri in a Newly Cre- 
ated Cooling Lake, 
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COOLING WATER 


Isolation of Pathogenic Free-Living Naegleria 
Amoebae from Cooling Water of a Power Plant 
in Shanghai, 
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Legionella quinlivanii sp. nov. Isolated from 
Water, 
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Comprehensive Cooling Water Study. Volume 
VI: Federally Endangered Species. 
W89-10294 6G 


Comprehensive Cooling Water Study. Volume 
V: Aquatic Ecology. 
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COOPER RIVER 


Effects of Cooper River Rediversion Flows on 
Shoaling Conditions at Charleston Harbor, 
Charleston, South Carolina, 
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COPEPODS 


Zooplankton Patchiness in Enclosed and Unen- 
closed Areas of Water, 
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COPPER 


Two-column Ion-exchange Method for the De- 
termination of Copper-Complexing Capacity 
and Conditional Stability Constants of Copper 
Complexes for Ligands in Natural Waters, 
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Histomorphological Changes in Some Organs of 
the Brown Bullhead, Ictalurus nebulosus Le- 
Sueur, Following Short--and Long-Term Expo- 
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Speciation of Copper and Zinc in Sewage 
Sludge, 
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Trace Metals in Two North Mediterranean 
Rivers, 
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Effects of Chronic Exposure to Cadmium or 
Copper on Idothea baltica (Crustacea, Isopoda), 
W89-09692 5C 


Effect of Copper, Zinc, and Cadmium on the 
Pumping Rate of Mytilus edulis L., 
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Interaction of Chronic Copper Toxicity with 
Nutrient Limitation in Two Chlorophytes in 
Batch Culture, 
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Interaction of Chronic Copper Toxicity with 
Nutrient Limitation in Chemostat Cultures of 
Chlorella, 
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Differential Survivorship of Allozyme Geno- 
types in Mosquitofish Populations Exposed to 
Copper or Cadmium, 
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CORE DRILLING 


Rubber Latex Encasement of Undisturbed Cores 
for Water Flow and Potential Measurements, 
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Thermal Regime of the Shallow Sediments of 
Clear Lake, California, 
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CORES 


Paleoecology and Environmental Analysis, 
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Late Quaternary Deposits beneath Clear Lake, 
California; Physical Stratigraphy, Age, and Pa- 
leogeographic Implications, 

W89-10140 2J 


Pollen Zonation and Proposed Informal Climat- 
ic Units for Clear Lake, California, Cores CL- 
73-4 and CL-73-7, 

W89-10142 2J 


Correlations of the Clear Lake, California, Core 
CL-73-4 Pollen Sequence with Other Long Cli- 
mate Records, 
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Diatom Biostratigraphy and the Paleolimnology 
of Clear Lake, Lake County, California, 
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Clear Lake, California, Ostracode Record, 
W89-10145 2H 


Correlations and Age Estimates of Ash Beds in 
Late Quaternary Sediments of Clear Lake, Cali- 
fornia, 
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Radiocarbon Content, Sedimentation Rates, and 
a Time Scale for Core CL-73-4 from Clear Lake, 
California, 
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Amino-acid Diagenesis and Its Implication for 
Late Pleistocene Lacustrine Sediment, Clear 
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Clear Lake Record Vs. The Adjacent Marine 
Record; A Correlation of their Past 20,000 Years 
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Fish Evolution and the Late Pleistocene and 
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Effect of Subsoiling on Yield and Quality of 
Corn and Potato at Two Irrigation Frequencies, 
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Effects of Soil Temperature and Water on Maize 
Root Growth, 
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Generalized Maintenance of Variance Extension 
Procedure for Extending Correlated Series, 
W89-09308 1c 


Correlations of the Clear Lake, California, Core 
CL-73-4 Pollen Sequence with Other Long Cli- 
mate Records, 
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Correlations and Age Estimates of Ash Beds in 
Late Quaternary Sediments of Clear Lake, Cali- 
fornia, 
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Development of an Affordable Wastewater 
System by Combining Alternative Financing 
and Innovative Technology, 
W89-09387 5D 


COST ANALYSIS 
Optimal Design of Single and Multiple Stage 
Activated Sludge Processes, 
W89-09612 5D 


Efficient Total Enumeration of Water Resources 
Alternatives, 
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COST-BENEFIT ANALYSIS 
Cost-benefit Analysis of Conservation Programs, 
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Efficient Total Enumeration of Water Resources 
Alternatives, 
W89-09882 6C 


Regulatory Impact Analysis: Benefits and Costs 
of Proposed Surface Water Treatment Rule and 
Total Coliform Rule. 
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Privatization: an Emerging Management and Fi- 
nancing Trend, 
W89-09724 6C 


COTTON 
Residues in Fish Exposed to Sublethal Doses of 
Endosulfan and Fish Collected from Cotton 
Growing Area, 
W89-09292 5A 


COTTONWOOD CREEK 
Test Holes for Monitoring Surface-Water/ 
Groundwater Relations in the Cottonwood 
Creek Area, Shasta and Tehama Counties, Cali- 
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CRABS 
Effects of Qatar Light Crude Oil on the Salt- 
marsh Crab Sesarma catenata and its Implica- 
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Experience in Operating the Yalta Hydraulic 
Tunnel, 
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CRAYFISH 
Ventilatory and Circulatory Responses of the 
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Washington, to the Infaunal Amphipod Rhepox- 
ynius abronius, 
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Movement and Fate of Creosote Waste in 
Ground Water near an Abandoned Wood-Pre- 
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Evaluation of Reproducibility of Organic Con- 
taminant Concentrations in Ground Water Con- 
taminated by Wood-Preserving Wastes at Pensa- 
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Water Turbidity and Perpendicular Vegetation 
Indices for Paddy Rice Flood Damage Analyses, 
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Effect of Subsoiling on Yield and Quality of 
Corn and Potato at Two Irrigation Frequencies, 
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Reuse of Drainage Water for Irrigation: Results 
of Imperial Valley Study: I. Hypothesis, Experi- 
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Reuse of Drainage Water for Irrigation: Results 
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Water Balance, 
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Growth and Development of Maxipak Wheat as 
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Effect of Sewage Irrigation on Yield, Tree Com- 
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Irrigation on the Development of Phytophthora 
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Effect of Drought on the Development of Triti- 
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CROSS-SECTIONS 
Probability Distribution of Velocity in Natural 
Channel Cross Sections, 
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CRUSTACEANS 
Factors Regulating Cladoceran Dynamics in a 
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Effect of Ammonium Ions on Mineral Exchange 
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CRYPTOSPORIDIOSIS 
Cryptosporidiosis and Surface Water, 
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CULTURING TECHNIQUES 
Interaction of Chronic Copper Toxicity with 
Nutrient Limitation in Chemostat Cultures of 
Chlorella, 
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CULVERTS 
Hydraulics of Offset Baffle Culvert Fishways, 
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CURIUM 
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Current Vanes for Measuring Tidal Currents in 
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CYANIDE 
Automated Direct Measurements of Total Cya- 
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Evaluation of Whole-Lake Nitrogen Fertiliza- 
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Nitrogenase Activity of Blue-Green Algae on 
Seasonally Flooded Soils in Bangladesh, 
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Nostocophyceae (Cyanophyceae) of the Desco- 
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cophyceae (Cyanophyceae) da Represa do Des- 
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CYANURIC ACID 
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W89-09377 SF 


CYCLING NUTRIENTS 
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Corn and Potato at Two Irrigation Frequencies, 
W89-09465 3F 
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Spring Phosphorus Conversion in Water And 
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Influence of Hydrological Fluctuations on the 
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Tomales Bay, California: A Case for Carbon- 
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Annual Cycle of Glycogen in Estuarine Benthic 
Animals, 
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CYCLING RADIOISOTOPES 
Summary on the Lead-210 Cycle in Nature and 
Related Applications in Scandinavia, 
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CYCLONES 
Physical Retrieval of Rainfall Rates Over the 
Ocean by Multispectral Microwave Radiometry: 
Application to Tropical Cyclones, 
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Boundary-Layer Influence on the Development 
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CYCLONIC PRECIPITATION 
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CZECHOSLOVAKIA 
Treatment of Low Alkalinity Humic Waters 
with Partially Neutralized Aluminium Sulphate, 
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Macrozoobenthos in Tributaries of Lake Izra 
(Makrozoobentos Pritokov Jazera Izra), 
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Results of Chemical Analyses of Waters in the 
Jevisovka and Frysavka Rivers (Vysledky Sle- 
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sovce a Frysavce), 
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Impact of Nitrogen Fertilizers on Groundwater 
Quality: Some Examples from Czechoslovakia, 
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DADE COUNTY 
Dade County, Florida, Case Study, 
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DAM CONSTRUCTION 
Construction of the Marsyangdi Project in 
Nepal, 
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Outlet Works of the Alindzhachai Hydro Devel- 
opment, 
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Test Holes for Monitoring Surface-Water/ 
Groundwater Relations in the Cottonwood 
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DAM DESIGN 
Outlet Works of the Alindzhachai Hydro Devel- 
opment, 
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Little Dell Outlet Structure, Utah: Hydraulic 
Model Investigation, 
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DAM EFFECTS 
Hydrological Impact of the Parangana Dam on 
the Mersey River, Tasmania, 
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Guide for Estimating Riverbed Degradation, 
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Effects of Air Entrainment on Plunge Pool 
Scour, 
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Increased Water Level Lowering--Effect on 
Fish Population (Utvidet Senkning i Regulerte 
Innsjoer--Effekt pa Fisket), 
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Change of Epilithic Diatom Assemblages on the 
River Bed of the River Kakehashi-Gawa in 
Ishikawa Prefecture Caused by the Construction 
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Ecological Profile of the Shoals, Chondrostoma 
nasus (Osteichthyes, Cyprinidae) in the French 
Upper Rhone: Structure of Habitat by Season 
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drostoma nasus (Osteichtyen, Cyprinide) dans le 
Haut-Rhone francais: structure d’habitat ponc- 
tuel et stationnel), 

W89-09810 2H 


Dam Break Analysis on a River System, 
W89-09843 8A 


Impact of the Parangana Dam on the River 
Mersey, Tasmania, 
W89-09910 6G 


Environmental Impacts of the Proposed 
Stiegler’s Gorge Hydropower Project, Tanzania, 
W89-09959 6G 


Potential Hydrologic Effects of a Drainage 
System in McMillan Delta and Water Impound- 
ment in Brantley Reservoir, New Mexico, 

W89-10418 4A 


Channel Morphology of Cottonwood Creek 
Near Cottonwood, California, from 1940-1984. 
W89-10433 2J 


DAM FAILURE 
Engineering Method of Calculating the Reliabil- 
ity of Hydraulic Structures, 
W89-09725 8D 


Failure Waves Studies Devoted to Large Dams 
at EDF (Les Etudes d’Ondes de Submersion des 
Grandes Barrages d’EDF), 

W89-09842 8A 


Dam Break Analysis on a River System, 
W89-09843 8A 


DAM INSPECTION 
Criteria for the Selection of Remote Data Te- 
lemetry Methods for Geotechnical Applications, 
W89-10122 7B 


DAM STABILITY 


Multiobjective Risk-Partitioning: An Applica- 
tion to Dam Safety Risk Analysis, 
W89-10374 8A 


DAMS 


Nepal’s Hydro Schemes: Progress and Plans, 
W89-09697 8A 


On-Site Observations of the Static Behavior of a 
Section of the Cellular Abutment of the Kanev 
Hydroelectric Station, 

W89-09733 8A 


Failure Waves Studies Devoted to Large Dams 
at EDF (Les Etudes d’Ondes de Submersion des 
Grandes Barrages d’EDF), 

W89-09842 8A 


Dam Break Analysis on a River System, 
W89-09843 8A 


Estimation of Uplift in Cracks in Older Concrete 
Gravity Dams: Analytical Solution and Para- 
metric Study, 

W89-10039 8F 


Estimation of Uplift in Cracks in Older Concrete 
Gravity Dams: Effect of Head Losses in Drain 
Pipes on Uplift, 

W89-10040 8F 


Water Quality Outlet Works Prototype Tests, 
Warm Springs Dam, Dry Creek, Russian River 
Basin, Sonoma County, California, 

W89-10396 8C 


DAMSITES 
Schistosomiasis in Kano State, Nigeria: I. 
Human Infections Near Dam Sites and the Dis- 


tribution and Habitat Preferences of Potential 
Snail Intermediate Hosts, 
W89-09382 5B 


Schistosomiasis in Kano State, Nigeria: II. Field 
Studies on Asetivation in Bulinus rohlfsi (Cles- 
sin) and B. globosus (Morelet) and Their Suscep- 
tibility to Local Strains of Schistosoma haemato- 
bium (Bilharz), 

W89-09383 2H 


Hydro Resources of Nepal, 
W89-09698 8C 


Construction of the Marsyangdi Project in 
Nepal, 
W89-09699 8A 


Low Head Hydro Development in Pakistan, 
W89-09700 8A 


Test Holes for Monitoring Surface-Water/ 
Groundwater Relations in the Cottonwood 
Creek Area, Shasta and Tehama Counties, Cali- 
fornia, 1984-85, 

W89-10478 2F 


DAPHNIA 


Effect of Humic Acid on the Toxicity and Bioa- 
vailability of Trivalent Chromium, 
W89-09417 5C 


Population Dynamics of Daphnia rosea in a 
Small Eutrophic Pond, 
W89-09684 2H 


Short-Term Chronic Toxicity Test Using Daph- 
nia Magna, 
W89-10084 5A 


Resolving Some Practical Questions About 
Daphnia Acute Toxicity Tests, 
W89-10242 5A 


DATA ACQUISITION 


New River Sediment Standard Reference Mate- 


rial, 
W89-09394 5A 


Use of Seepage Meters in a Groundwater-lake 
Interaction Study in a Fractured Rock Basin--A 
Case Study, 

W89-09401 7B 


Rubber Latex Encasement of Undisturbed Cores 
for Water Flow and Potential Measurements, 
W89-09470 7B 


Current Vanes for Measuring Tidal Currents in 
Estuaries, 
W89-09476 7B 


Remote Sensing Applications to Hydrological 
Modeling, 
W89-09487 7B 


Hydrogeologic Assessment--Figeh Spring, Da- 
mascus, Syria, 
W89-09551 2F 


Counting and Isolating Nitrifying Bacteria from 
Water and Soil, 
W89-09604 7B 


Evaluation of Two Methods for Estimating Be- 
lowground Production in a Freshwater Swamp 
Forest, 

W89-09625 7B 


Density Measurement of Particle and Floc Sus- 
pensions, 
W89-09647 7B 


Continuous Current Measurements in Lake Biwa 
(I)--Method and Some Results--(in Japanese), 
W89-09794 7B 





Significance of Chlorophyll Indices (Informat- 
sionnoe Znachenie Khlorofillnogo eee 
W89-09813 


Multivariate-statistical Examinations of the Sam- 
pling Strategy in the Analysis of River Water 
(Multivariat-statistische Untersuchungen zur 
Probenahmestrategie in der Fliessgewasseranaly- 
tik), 

W89-09840 TA 


Coastal Monitoring: Evaluation of Monitoring 
Methods in Ni tt Bay, Long Island 
Sound and New York Bight, and a General 
Monitoring Strategy, 

W89-10094 7A 


Geotechnical Applications of Remote Sensing 
and Remote Data Transmission. 
W89-10114 7B 


Case Studies on the Application of Remote 
Sensing Data to Geotechnical Investigations in 
Ontario, Canada, 

W89-10115 7B 


Lineaments: Significance, Criteria for Determi- 
nation, and Varied Effects on Ground-Water 
Systems: A Case History in the Use of Remote 
Sensing, 

W89-10116 7B 


Historic Waste-Site Use and Geotechnical Char- 
acterization: Data Sources and Data Utility, 
W89-10117 7B 


Estimation of Reservoir Submerging Losses 
Using CIR Aerial Photographs: Example of the 
Ertan Hydropower Station on the Yalong River 
in Southwest China, 

W89-10118 7B 


Location of Potential Ground Subsidence and 
Collapse Features in Soluble Carbonate Rock by 
Remote Sensing Techniques, 

W89-10119 7B 


Comparison of Airborne GEMS/SAR with Sat- 
ellite-Borne Seasat/SAR Radar Imagery: The 
Value of Archived Multiple Data Sets, 

W89-10120 7B 


Geotechnical Applications of Three New U. S. 
Government Remote Sensing Programs, 
W89-10121 7B 


Criteria for the Selection of Remote Data Te- 
lemetry Methods for Geotechnical Applications, 
W89-10122 7B 


Data and Organizational Requirements for 
Local Planning, 
W89-10128 5G 


Ground-Water Contamination: Field Methods. 
W89-10153 1A 


Quality Assurance Guidelines for Ground-Water 
Investigations: The Requirements, 
W89-10155 2F 


Integrating Geophysical and Hydrogeological 
Data: An Efficient Approach to Remedial Inves- 
tigations of Contaminated Groundwater, 

W89-10157 7C 


In Situ, Time-Series Measurements for Long- 
Term Ground-Water Monitoring, 
W89-10158 7B 


Combining Surface Geoelectrics and Geostatis- 
tics for Estimating the Degree and Extent of 
Ground-Water Pollution, 

W89-10159 7B 


Use of Controlled Source Audio Magnetotellur- 
ics (CSAMT) to Delineate Zones of Ground- 
Water Contamination--A Case History, 

W89-10161 7B 


National Stream Survey Phase 1: Field Oper- 
ations Report. 
W89-10246 5B 


Importance of Close-Interval Vertical Sampling 
in Delineating Chemical and Microbiological 
Gradients in Ground-Water Studies, 

W89-10326 TA 


Consideration of the Flow System in Collection 
and Interpretation of Ground-Water Quality 
Samples, 

W89-10352 7B 


Maryland Long-Term Stream Moni- 
toring Program. Volume III: Field Methods 


W89-10393 5A 


DATA COLLECTIONS 


Statistical Analysis of Precipitation Chemistry 
Measurements over the Eastern United States: 
Part I. Seasonal and Regional Patterns and Cor- 
relations, 

W89-09302 5B 


Effect of Length of Record on Estimates of 
Annual Precipitation in Nevada, 
W89-09447 7C 


Variations in Time and Space of Some Physical 
and Chemical Variables in the Bernesga River 
(Leon, Spain), 

W89-09668 2K 


Long Data Series on Fresh Water Fish Stocks 
(Langvarige Fiskeribiologiske Forskningspro- 
grammer i Ferskvann), 

W89-09768 2H 


Continuous Current Measurements in Lake Biwa 
(1)--Method and Some Results--(in Japanese), 
W89-09794 7B 


New Approaches to Monitoring Aquatic Eco- 
systems. 
W89-10086 TA 


Review of the Crater Lake Limnological Pro- 
grams, 
W89-10091 2H 


Multidecade Trend-Monitoring Program for 
Chesapeake Bay, A Temperate East Coast Estu- 
ary, 

W89-10093 TA 


Development, Management, and Analysis of a 
Long-Term Ecological Research Information 
Base: Example of Marine Macrobenthos, 

W89-10098 2L 


Monitoring and Quality Assurance Procedures 
for the Study of Remote Watershed Ecosystems, 
W89-10099 TA 


MAP3S Network Data and Quality Control 
Summary for 1985, 
W89-10300 2B 


Reconnaissance Appraisals of Anthropogenic 
Effects on Regional Ground-Water Quality, 
W89-10356 5B 


Annual Yield and Selected Hydrologic Data for 
the Arkansas River Basin Compact, Arkansas- 
Oklahoma, 1988 Water Year, 

W89-10440 4A 


Quality of Water from Public-Supply Wells in 
Principal Aquifers of Illinois, 1984-87, 
W89-10471 5B 


Groundwater Levels in the Alluvial Aquifer in 
Eastern Arkansas, 1987, 
W89-10474 2F 


DEATH VALLEY 


Water Resources Activities of the U.S. Geologi- 
cal Survey in Illinois, 1988, 
W89-10479 7C 


DATA INTERPRETATION 
Effect of Length of Record on Estimates of 
Annual Precipitation in Nevada, 
W89-09447 7C 


Digital Analysis of Hazardous Waste Site Aerial 
Photographs, 
W89-09650 7c 


Significance of Chlorophyll Indices (Informat- 
sionnoe Znachenie Khlorofillnogo Pokazatdiya), 
W89-09813 7B 


Evaluating Ecosystem Response to Toxicant 
Stress: A State Space Approach, 
W89-10063 5C 


Approach for Integration of Toxicological Data, 
W89-10068 7C 


Integrating Geophysical and Hydrogeological 
Data: An Efficient Approach to Remedial Inves- 
tigations of Contaminated Groundwater, 

W89-10157 7c 


Application of Impedance-Computed Tomogra- 
phy to Subsurface Imaging of Pollution Plumes, 
W89-10160 7c 


Determining Whether Wells and Piezometers 
Give Water Levels or Piezometric Levels, 
W89-10165 7B 


Environmental Impacts: Computer Analysis (Jan 
70-Sep 88). Citations from the NTIS Biblio- 
graphic Database. 

W89-10252 5c 


Statistical Methods for Environmental Pollution 
Monitoring, 
W89-10403 7A 


DATA PROCESSING 
New River Sediment Standard Reference Mate- 


rial, 
W89-09394 SA 


Availability and Access to Ground-Water-Relat- 
ed Information and Data, 
W89-10156 10A 


DATA STORAGE AND RETRIEVAL 
Availability and Access to Ground-Water-Relat- 
ed Information and Data, 
W89-10156 10A 


Geographic Information System Index for the 
State of Tennessee, 
W89-10475 7c 


Aggregation of Minnesota Water-Use Data and 
Transfer of Data to the National Water-Use 
Data System: Procedures and Programs, 

W89-10492 6D 


DATA TRANSMISSION 
Geotechnical Applications of Remote Sensing 
and Remote Data Transmission. 
W89-10114 7B 


DDT 
Effect of Temperature and Solar Radiations on 
Volatilization, Mineralization, and Degradation 
of (14C)-DDT in Soil, 
W89-09679 5B 


DEATH VALLEY 
Pie one Evaluation and Potential Effects of 
dwater Pumpage at the Stove- 
pipe Wells Hotel Area, Death Valley National 
Monument, California, 
W89-10430 4B 
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DECISION MODELS 


DECISION MODELS 
Voluntary Basinwide Water Management: South 
Platte River Basin, Colorado (revised), 
W89-10420 6A 


DECOMPOSING ORGANIC MATTER 
Dimethylsulfide and Methane Thiol in Sediment 
Porewater of a Danish Estuary, 

W89-09943 2L 


Lignin Degradation and Humus Formation in 
Alluvial Soils and Sediments, 
W89-09968 2H 


DECOMPOSITION 
C:N:P Ratios of Seston in Lake Biwa as Indica- 
tors of Nutrient Deficiency in Phytoplankton 
and Decomposition Process of Hypolimnetic 
Particulate Matter, 
W89-09801 2H 


Bacterial Decomposition of Leaves from Select- 
ed Woody Plant Species in an Irrigation Canal 
in East-Slovakian Lowlands (Bakterialny Rozk- 
lad Listoveho Opadu Vybranych Druhov 
Drevin v Hydromelioracnom Kanali na Vycho- 
doslovenskej Nizine), 

W89-09818 2H 


DECONTAMINATION 
Legionella Pneumophila in a Hospital in Torino, 
Italy: A Retrospective One-Year Study, 
W89-09380 5A 


Environmental Study of a Nosocomial Outbreak 
of Legionellosis in a City Hospital, 
W89-09385 5B 


Air Strippers and Their Emissions Control at 
Superfund Sites, 
W89-10369 5F 


DEFICIENT ELEMENTS 
C:N:P Ratios of Seston in Lake Biwa as Indica- 
tors of Nutrient Deficiency in Phytoplankton 
and Decomposition Process of Hypolimnetic 
Particulate Matter, 
W89-09801 2H 


DEFORESTATION 
Analysis of Streamflow Generation Following 
Deforestation in Southwest Western Australia, 
W89-09488 4C 


DEGRADATION 
Guide for Estimating Riverbed Degradation, 
W89-09644 


Effect of Temperature and Solar Radiations on 
Volatilization, Mineralization, and Degradation 
of (14C)-DDT in Soil, 

W89-09679 5B 


Degradation of the Urease Inhibitor Phenyl 
Phosphorodiamidate in Solutions and Floodwa- 
ters, 

W89-09688 2K 


DELAWARE RIVER 
Low-Flow Routing in the Lehigh and Delaware 
Rivers, Pennsylvania, 
W89-10458 2E 


DELTAS 
Water-Phase Distribution of Hexachlorobenzene 
in a Deltaic Environment (Ebre Delta, Western 
Mediterranean), 
W89-09948 5B 


Research on Water Management of Rice Fields 
in the Nile Delta, Egypt, 
W89-10402 3F 


DENITRIFICATION 
Kinetics of Nitrate Utilization by Mixed Popula- 
tions of Denitrifying Bacteria, 
W89-09422 2K 
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Nitrate Requirement for Acetylene Inhibition of 
Nitrous Oxide Reduction in Marine Sediments, 
W89-09501 2L 
Clogging of Microbial Denitrification Sand Col- 


umns: Gas Bubbles or Biomass Accumulation, 
W89-09543 5F 


DENMARK 
Biomass Regulation of Microbenthic Algae in 
Danish Lowland Streams, 
W89-09702 2H 


Man and The Changing Coastline of Denmark, 
W89-09705 23 


DENSITY 
Density Measurement of Particle and Floc Sus- 
pensions, 
W89-09647 7B 
DENSITY CURRENTS 
Negatively Buoyant Flow in Diverging Chan- 
nel: III. Onset of Underflow, 
W89-09443 8B 


Negatively Buoyant Flow in Diverging Chan- 
nel: IV. Entrainment and Dilution, 
W89-09444 8B 


DENSITY STRATIFICATION 
Stratified Condition of Lake Kaiike on Kamiko- 
shiki Island with Reference to Inflow and Out- 
flow of Seawater (in Japanese), 
W89-09800 2L 


DEPOSITION 
Atmospheric Deposition of Beryllium 7 in the 
Chesapeake Bay Region, 
W89-09298 2K 


Bulk and Wet Atmospheric Deposition Chemis- 
try at Pallanza, (N. Italy), 
W89-09615 5B 


Critical Deposition Levels for Nitrogen and 
Sulfur on Dutch Forest Ecosystems, 
W89-09619 x 


Depositional Environments of the Cache, Lower 
Lake, and Kelseyville Formations, Lake County, 
California, 

W89-10141 2 


DESALINATION 
Development of an Improved Cleaning Solution 
for ROWPU Units, 
W89-10360 3A 


DESERT PLANTS 
Responses of a CAM Plant to Drought and 
Rainfall: Capacitance and Osmotic Pressure In- 
fluences on Water Movement, 
W89-10038 21 


Tolerances of Plants to Drought and Salinity in 
the Western United States, 
W89-10429 3C 


DESIGN CRITERIA 
Constructed Wetlands for the Treatment of Acid 
Mine Drainage, 
W89-09388 5D 


Engineering Method of Calculating the Reliabil- 
ity of Hydraulic Structures, 
W89-09725 8D 


Design of Concrete Plugs in Temporary Under- 
ground Hydraulic Structures, 
W89-09726 8A 


DESIGN STORMS 
Bootstrap Confidence Intervals for Design 
Storms from Exceedance Series, 
W89-09353 2B 


DESORPTION 


Metals from Sediments, 
W89-09834 2K 


DETENTION RESERVOIRS 


Water Quality Efficiency of an Urban Commer- 
cial Wet Detention Stormwater Management 
System at the Boynton Beach Mall in South 
Palm Beach County, Florida, 

W89-09371 4A 


DETERGENTS 


Detergent Formula Effect on Transport of Nu- 
trients to Groundwater from Septic Systems, 
W89-09341 5B 


Detergent-induced Changes in the Mapping of 
Certain Enzymes in Various Cell Types of Rita 
rita: I. Opercular Epidermis, 

W89-09413 5C 


Detergent-induced Changes in the Mapping of 
Certain Enzymes in Various Cell Types of Rita 
rita: II. Gill Epithelium, 

W89-09414 5C 


Effect of Detergent ABS on Shrimp Crangon 
crangon L., 
W89-09530 5C 


Statistical and Time Series Analytical Investiga- 
tions on the Effect of Phosphorus Reduction in 
Detergents on Municipal Sludge and Surface 
Waters (Statische und zeitreihenanaltyische Un- 
tersuchungen zur Auswerkung der Phosphath- 
oechstmeng dnung fuer Waschmittel auf 
Abwasser und Gewasser), 

W89-09546 5G 


Primary Biodegradation of Anionic Surfactants 
in Laundry Detergents, 
W89-09993 5B 





Interstitial Water Sampling in Ecotoxicological 
Testing: Partitioning of a Cationic Surfactant, 
W89-10053 5B 


DETOXIFICATION 


Black-Headed Gull’s Adaptation to Polluted En- 
vironments: The Role of the Mixed-Function 
Oxidase Detoxication System, 

W89-09958 5C 


DETRITUS 


Woody Debris and Its Contribution to Pool 
Formation in a Coastal Stream 50 Years after 
Logging, 

W89-09364 2H 
Leaf Litter in Two Southern Tasmanian Creeks 
and its Relevance to Palaeobotany, 

W89-09519 2H 


DETROIT RIVER 


Functional Design of a Swim Basin in the De- 
troit River, 
W89-09403 2E 


Transport of Some Chlorinated Contaminants by 
the Water, Suspended Sediments, and Bed Sedi- 
ments in the St. Clair and Detroit Rivers, 

W89-10018 5B 


DEVELOPING COUNTRIES 


‘We want water, not gold’, 
W89-09628 6E 


Infections Related to Water and Excreta: The 
Health Dimension of the Decade, 
W89-10102 5C 


Women and Water, 
W89-10103 5F 


Water; A Vital Resource for the Developing 
World, 
W89-10104 6D 





Eradication of Dracunculiasis, 
W89-10105 5F 


Role of Water in Economic Development, 
W89-10106 6D 


Issues Related to Financing Water Supply and 
Sanitation for the Developing Countries, 
W89-10107 6C 


Technology Choices for the Decade, 
W89-10108 5F 


Water and Sanitation: Cultural Considerations, 
W89-10109 6E 


Training People to Meet the Global Need, 
W89-10110 5F 


Community Participation: Neither Panacea nor 
Myth, 
Ws9-10111 5F 


Viable Low-Cost Sanitation Options, 
W89-10113 5D 


DEVILS HOLE 


Chronology of Diving Activities and Under- 
ground Surveys in Devils Hole and Devils Hole 
Cave, Nye County, Nevada, 1950-86, 

W89-10408 7B 


DEWATERING 


Dewatering Municipal Sewage Sludges Select- 
ing a Process, 
W89-10248 5D 


DIAGENESIS 


Early Diagenesis of Organic Matter in Water of 
Lake Haruna. II, Carbohydrates and Amino 
Acids in Suspended Particle, Sinking Particle 
and Sediment (in Japanese), 

W89-09788 2H 


Early Diagenesis of Organic Matter in Water of 
Lake Haruna (I): Flux of Organic Matter to the 
Bottom by Determination of Carbon and Nitro- 
gen of Sediment Trap Sample, Particulates and 
Sediments (in Japanese), 

W89-09807 2H 


Amino-acid Diagenesis and Its Implication for 
Late Pleistocene Lacustrine Sediment, Clear 
Lake, California, 

W89-10148 2J 


DIALYSIS 


Evaluation of Dialysis as a Size-based Separation 
Method for the Study of Trace Metal Speciation 
in Natural Waters, 

W89-09577 5A 


DIATOMS 


Long Term Study of the Phosphorus Cycle in 
Lough Neagh, Northern Ireland, 
W89-09524 5B 


Mesoscale Heterogeneities of the Phytoplankton 
Distribution in St. Helena Bay, South Africa, 
Following an Upwelling Event, 

W89-09596 2L 


Diatom Vegetation of the Less Polluted River, 
the U-kawa River, Kyoto Prefecture (in Japa- 
nese), 

W89-09779 2 


Change of Epilithic Diatom Assemblages on the 
River Bed of the River Kakehashi-Gawa in 
Ishikawa Prefecture Caused by the Construction 
of Akaze Dam (in Japanese), © 

W89-09784 2H 


Biogenic Silica as an Estimate of Siliceous Mi- 
crofossil Abundance in Great Lakes Sediments, 
W89-09942 2H 


Diatom Biostratigraphy and the Paleolimnology 
of Clear Lake, Lake County, California, 
W89-10144 2 


DICHLOROBENZENE 
Validation of Exposure Models: The Role of 
Conceptual Verification, Sensitivity Analysis, 
and Alternative Hypotheses, 
W89-10226 5B 


DIFFERENTIAL EQUATIONS 
Application of the Lanczos Algorithm to the 
Solution of the Groundwater Flow — 
W89-09326 


DIFFUSERS 
Survey and Evaluation of Fine Bubble Dome 
and Disc Diffuser Aeration Systems in North 


America, ‘ 
W89-10280 5D 


DIFFUSION COEFFICIENT 
Studies on the Motion of Ground Water with 
Dispersion in Coastal Aquifers (I)--Dispersion 
Coefficients in Naka River and Kiki River Estu- 
aries and Scale Effect (in Japanese), 
W89-09798 2F 


DIFFUSIVITY 
Parameter Estimation for Coupled Unsaturated 
Flow and Transport, 
W89-09312 5B 


Convergent Radial Dispersion: A Laplace 
Transform Solution for Aquifer Tracer Testing, 
W89-09317 2F 


DIGESTED SLUDGE 
Extraction and Characterization of Extracellular 
Polymers in Digested Sewage Sludge, 
W89-09391 5D 


Carbon and Nitrogen Mineralization Kinetics in 
Soil Previously Amended with Sewage Sludge, 
W89-09462 SE 


DIGITAL MAP DATA 
Geographic Information System Index for the 
State of Tennessee, 
W89-10475 7C 


DINITROCRESOL 
Biotesting Water Containing Sulfonol and 
DNOC (Biotestirovanie vod Soderzhashclykh 
PAV (Sulfonol) i Dnok), 
W89-09814 5A 


Surface-Enhanced Resonance Raman Spectros- 
copy as an Ancillary High-Performance Liquid 
Chromatography Detector for Nitrophenol 
Compounds, 

W89-10000 


copy as an Ancillary High-Performance Liquid 
Chromatography Detector for Nitrophenol 
Compounds, 

W89-10000 5A 


DINOFLAGELLATES 
Mesoscale Heterogeneities of the Phytoplankton 
Distribution in St. Helena Bay, South Africa, 
Following an Upwelling Event, 
W89-09596 2L 


DIOXINS 
Immunotoxicity of 2,3,7,8-Tetrachlorodibenzo- 
p-dioxin in a Complex Environmental Mixture 
from the Love Canal, 
W89-09373 5c 


Isomer-Specific Determination of PCDD/ 
PCDF in Oil Extracts from Water Leachates of 
a Waste Landfill, 

W89-09949 SA 


DISSOLVED OXYGEN 


Effect of Dissolved Organic Matter from Cana- 
dian Shield Lakes on the Bioavailability of 
1,3,6,8-Tetrachlorodibenzo-p-dioxin to the Am- 
phipod Crangonyx laurentius, 

'W89-10007 5B 


DIQUAT 
Response of Hydrilla (Hydrilla verticillata (L.f.) 
Royle) to Diquat and a Mode! of Uptake under 
Nonequilibrium Conditions, 
W89-10006 4A 


DISCHARGE MEASUREMENT 
Groundwater-Discharge Processes at a Central 
Australian Playa, 

W89-09482 2F 


Discharge Measurement Structures. 
W89-10357 8B 


DISEASES 
Progress Achieved in the Control of Schistoso- 
miasis in Saudi Arabia, 
W89-09875 5G 
Cancer Mortality in U. S. Counties with Hazard- 


ous Waste Sites and Ground Water Pollution, 
W89-09902 5C 


Geotoxicity of Multiple Sclerosis: The Henri- 
bourg, Saskatchewan, Cluster Focus, II. The 
Soil, 


W89-09914 5C 


Infections Related to Water and Excreta: The 
Health Dimension of the Decade, 
W89-10102 5C 


Eradication of Dracunculiasis, 
W89-10105 5F 


DISINFECTION 

Virucidal Effect of Chlorinated Water Contain- 
ing Cyanuric Acid, 

W89-09377 SF 
Drinking-Water Improvement in the Americas 
with Mixed Oxidant Gases Generated On-Site 
for Disinfection (MOGGOD), 

W89-09390 5F 


Alternative Oxidant and Disinfectant Treatment 
Strategies for Controlling Trihalomethane For- 
mation, 

W89-10361 5F 

DISPERSANTS 

Effects of Ingested Crude and Dispersed Crude 
Oil on Thermoregulation in Ducks (Anas platyr- 
hynchos), 

W89-09361 5C 


DISPERSION 
Parameter Estimation for Coupled Unsaturated 


Flow and Transport, 
W89-09312 5B 


Natural-Gradient Tracer Test in Sand and 
Gravel: Results of Spatial Moments Analysis, 
W89-10321 5B 


Natural-Gradient Tracer Test in Sand and 
Gravel: Nonconservative Transport of Molyb- 
denum, 

W89-10322 5B 


Consideration of the Flow System in Collection 
and Interpretation of Ground-Water Quality 
Samples, 

W89-10352 7B 


DISSOLVED OXYGEN 
Vertical Circulation and Formation of Anoxic 
Layer--Case Study at Dredged Area in Southern 
Basin of Lake Biwa (in Japanese), 
W89-09777 2H 
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DISSOLVED OXYGEN 


Narragansett Bay Pollution Control: An Evalua- 
tion of Program Outcome, 
W89-09946 5G 


Science Advisory Board Review of the Water 
Quality Criteria Document for Dissolved 
Oxygen. 

W89-10245 5G 


DISSOLVED SOLIDS 
Effect of Dissolved Organic Matter from Cana- 
dian Shield Lakes on the Bioavailability of 
1,3,6,8-Tetrachlorodibenzo-p-dioxin to the Am- 
phipod Crangonyx laurentius, 
'W89-10007 5B 


Partitioning Between Dissolved Organic Macro- 
molecules and Suspended Particulates: Effects 
on Bioavailability and Transport of Hydropho- 
bic Organic Chemicals in Aquatic Systems, 

W89- 10060 5B 


Estimating Average Dissolved-Solids Yield from 
Basins Drained by Ephemeral and Intermittent 
Streams--Green River Basin, Wyoming, 

W89-10461 2K 


Characteristics and Trends of Streamflow and 
Dissolved Solids in the Upper Colorado River 
Basin, Arizona, Colorado, New Mexico, Utah, 
and Wyoming, 

W89-10466 5B 


DISTRIBUTION PATTERNS 
Patterned Fens of Western Labrador and Adja- 
cent Quebec: Phytosociology, Water Chemistry, 
Landform Features, and Dynamics of Surface 
Patterns, 
W89-09374 2H 


Environmental Geochemistry of Some Heavy 
Metals in the Sediments of Bohai Bay I. The 
Distribution Pattern of Heavy Metals in the 
Sediments and Their Background Values (in 
Chinese), 

W89-09755 5B 


Horizontal Distribution and Seasonal Change of 
Chlorophyll a Concentration in the South Basin 
of Lake Biwa, 

W89-09789 2H 


Drop-size Distributions Associated with Intense 
Rainfall, 
W89-09848 2B 


Technique for Better Sediment Characterization, 
W89-10052 2J 


DIVERSION STRUCTURES 
West Access Channel Realignment Atchafalaya 
River: Hydraulic Model Investigation, 
W89-10306 8B 


DNEIPER RIVER 
Factors in the Balance of Biogenic Substances in 
Reservoirs (Elementy Balansa Biogennykh 
Veshchestv v. Vodokhranilishchakh), 
W89-098 16 2H 


DOMESTIC WASTES 
Development of an Affordable Wastewater 
System by Combining Alternative Financing 
and Innovative Technology, 
W89-09387 5D 


DOMESTIC WATER 
Bacteriological Examination of the 
Supply on an Antarctic Base, 
W89-09381 5B 


DONGHU LAKE 
Study on Phosphate and Other Chemical Com- 
ponents in Precipitation in Donghu Lake, 
Wuhan (in Chinese), 
W89-09747 5B 


Water 
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DOSE-RESPONSE RELATIONSHIPS 
Carcinogenicity of Benzo(a)pyrene in Rainbow 
Trout Resulting from Embryo Microinjection, 
W89-09928 5C 


DRACUNCULIASIS 
Eradication of Dracunculiasis, 
W89-10105 5F 


DRAIN SPACING 
Water Entrance Resistance into Polyvinyl-chlo- 
ride Drain Tubes (La Resistance d’Entree de 
lEau dans les Drains en Polychlorure de Vinyle 
Anneles), 
W89-09844 8B 


DRAINAGE AREA 
Spatial and Temporal Patterns of Suspended- 
Sediment Yield in the Saskatchewan River 
Basin, 
W89-09440 2 


Drainage Areas in the Vermillion River Basin in 
Eastern South Dakota, 
W89-10500 i * 


DRAINAGE CANALS 
Changes in Saltwater Intrusion in the Biscayne 
Aquifer, Hialeah-Miami Springs Area, Dade 
County, Florida, 
W89-10481 5G 


DRAINAGE PATTERNS 
Automatically Derived Catchment Boundaries 
and Channel Networks and Their Hydrological 
Applications, 
W89-09908 2E 


DRAINAGE WATER 
Reuse of Drainage Water for Irrigation: Results 
of Imperial Valley Study: I. Hypothesis, Experi- 
mental Procedures, and Cropping Results, 
W89-09509 3C 


Reuse of Drainage Water for Irrigation: Results 
of Imperial Valley Study: II. Soil Salinity and 
Water Balance, 

W89-09510 3C 


DRAINAGE WELLS 
Estimation of Uplift in Cracks in Older Concrete 
Gravity Dams: Analytical Solution and Para- 
metric Study, 
W89-10039 8F 


Estimation of Uplift in Cracks in Older Concrete 
Gravity Dams: Effect of Head Losses in Drain 
Pipes on Uplift, 

W89-10040 8F 


DRAINS 
Water Entrance Resistance into Polyvinyl-chlo- 
ride Drain Tubes (La Resistance d’Entree de 
l’Eau dans les Drains en Polychlorure de Vinyle 
Anneles), 
W89-09844 8B 


Deposition of Calcium Carbonate in Foundation 
Drain Holes, 
W89-10194 8A 


DRAWDOWN 
Calculation of Constant-Rate Drawdowns from 
Stepped-Rate Pumping Tests, 
W89-09338 7B 








Increased Water Level Lowering--Effect on 
Fish Population (Utvidet Senkning i Regulerte 
Innsjoer--Effekt pa Fisket), 

W89-09767 8I 


Aquifer-Test Evaluation and Potential Effects of 
Increased Groundwater Pumpage at the Stove- 
pipe Wells Hotel Area, Death Valley National 
Monument, California, 

W89-10430 4B 


DREDGE SPOIL DISPOSAL 
Evaluation of Dredged Material Disposal Alter- 
natives for US Navy Homeport at Everett, 
Washington, 
W89-10307 SE 


DREDGING 
Effects of Dredging and Reclamation on Metals 
Levels in Water and Sediments from an Estua- 
rine Environment off Trinidad, West Indies, 
W89-09283 5C 


Removal, Treatment, and Use of Sediment from 
Reservoirs, 
W89-09701 2J 


Environmental Impacts and Regulatory Policy 
Implications of Spray Disposal of Dredged Ma- 
terial in Louisiana Wetlands, 

W89-09945 5E 


Attempt to Evaluate the Effects of an Anti- 
Turbidity System on Sediment Dispersion from 
a Hopper Dredge, 

W89-10203 5G 


Reevaluation Report: Gulfport Harbor, Missis- 
sippi, 

W89-10254 5E 
Evaluation of Dredged Material Disposal Alter- 
natives for US Navy Homeport at Everett, 
Washington, 

W89-10307 5E 


Preliminary Recommendations for a Congener- 
Specific PCB Analysis in Regulatory Evaluation 
of Dredged Material, 

W89-10308 5G 


DRILLING 
Modified Reverse-Circulation Air Rotary Drill- 
ing Technique for Development of Observation 
and Monitoring Wells at Ground-Water Con- 
tamination Sites, 
W89-10163 8A 


Monitoring Well Construction, and Recom- 
mended Procedures for Direct Groundwater 
Flow Measurements Using a Heat-Pulsing Flow- 
meter. 

W89-10164 8A 


DRILLING FLUIDS 
Drilling Fluid Bioassays Using Pacific Ocean 
Mysid Shrimp, Acanthomysis sculpta, a Prelimi- 
nary Introduction, 
W89-10075 5C 


DRINKING WATER 
Septic Tank Setback Distances: A Way to Mini- 
mize Virus Contamination of Drinking Water, 
'W89-09340 5G 


Drinking-Water Improvement in the Americas 
with Mixed Oxidant Gases Generated On-Site 
for Disinfection (MOGGOD), 

W89-09390 5F 


Meeting the SDWA Challenge, 
'W89-09408 5F 


What to Do About Drinking Water Additives 
Testing, 
W89-09410 5F 


Proposed Lead Rules Add Chores, Costs to 
Utility Burden, 
W89-09411 5G 


Microbiologic Drinking Water Quality in Israel: 
Standards, Monitoring, and Treatment, 
W89-09513 5F 


Aluminium in European Drinking Water, 
W89-09573 5F 





Presence-Absence Coliform Test for Monitoring 
Drinking Water Quality, 
'W89-09627 5F 


Epidemiologic Surveillance for Endemic Giar- 
dia lamblia Infection in Vermont: The Roles of 
Waterborne and Person-to-Person Transmission, 
W89-09683 5F 


‘How’ and ‘What’ of SDWA Impact Studies, 
W89-09722 5G 


Chemical Composition of Bottled Mineral 
Water, 
'W89-09904 5F 


National Field Evaluation of a Defined Sub- 
strate Method for the Simultaneous Detection of 
Total Coliforms and Escherichia coli from 
Drinking Water: Comparison with Presence-Ab- 
sence Techniques, 

W89-09970 5A 


Mutagenicity of Drinking Water and the Rela- 
tion to Total Organic Halogen, 
W89-09995 5c 


Mutagenic Potential of Drinking Waters from 
Surface Supplies in Northern Italy, 
'W89-10005 5C 


Eradication of Dracunculiasis, 
W89-10105 5F 


Drinking Water and Health, 
W89-10126 SF 


Technological Approaches to Removing Toxic 
Contaminants, 
W89-10127 SF 


Review of The Office of Drinking Water’s As- 
sessment of Radionuclides in Drinking Water 
and Four Draft Criteria Documents: Man-Made 
Radionuclide Occurrence Uranium, Radium, 
and Radon. 

W89-10191 5F 


Heavy Metals in Drinking Water: Standards, 
Source, and Effects (Jan 76-Sep 88). Citations 
from the Energy Data Base. 

W89-10253 5B 


Slow Sand Filtration in the United States, 
W89-10256 5F 


Regulatory Impact Analysis: Benefits and Costs 
of Proposed Surface Water Treatment Rule and 
Total Coliform Rule. 

W89-10385 5F 


Selected Water Quality Data for the Fort Hall 
Indian Reservation, Southeastern Idaho, 
W89-10441 7C 


DRIP IRRIGATION 


Stomatal Response to Leaf Water Potential in 
Almond Trees Under Drip Irrigated and Non- 
Irrigated Conditions, 

W89-09586 3F 


DROUGHT RESISTANCE 


Effect of Drought on the Development of Triti- 
cum Durum Desf., Triticum Aestivum L., Hor- 
deum Distichum L. and Hordeum Vulgare r* 
W89-09857 


Tolerances of Plants to Drought and Salinity in 
the Western United States, 
W89-10429 3C 


DRUM 


Responses of Red Drum (Sciaenops ocellatus) to 
Calcium and Magnesium Concentrations in 
Fresh and Salt Water, 

'W89-09514 81 


DUCKS 
Effects of Ingested Crude and Dispersed Crude 
Oil on Thermoregulation in Ducks (Anas platyr- 
hynchos), 
'W89-09361 5C 


DUCKWEED 
Uptake and Toxicity of Organic Compounds: 
Studies with an Aquatic Macrophyte (Lemna 
minor), 
W89-10238 5C 


DUNES 
Man’s Response to Changes in the Australian 
Coastal Zone, 
W89-09593 4C 


Man’s Response to Change in the Coastal Zone 
of Pakistan, 
W89-09594 4c 


DYE INDUSTRY WASTES 
Useability of Organic Dyestuffs for Control of 
pH Values of Pond Water (Overeni Pouzitel- 
nosti Organickych Barviv K Rizeni pH Ryb- 
nicni Vody), 
W89-09765 81 


DYES 
Ruthenium Red Adsorption Method for Meas- 
urement of Extracellular Polysaccharides in 
Sludge Flocs, 
W89-09392 7B 


Two Resistance Mass Transfer Model for the 
Adsorption of Dyes onto Bagasse Pith, 
W89-09610 5D 


EAGLE HARBOR 
Acute Toxicity of Sediment from Eagle Harbor, 
Washington, to the Infaunal Amphipod Rhepox- 
ynius abronius, 
W89-10013 5C 
EARTH DAMS 
Engineering Method of Calculating the Reliabil- 
ity of Hydraulic Structures, 
W89-09725 8D 


Methods of Constructing Cast Asphaltic Con- 
crete Cutoff Walls of Earth Dams, 
W89-09732 8F 


EAST CHINA SEA 
Study on the Cause of the Path Turning of the 
Changjiang River Diluted Water (in Chinese), 
W89-09750 2L 


ECOLOGICAL DISTRIBUTION 
Patterned Fens of Western Labrador and Adja- 
cent Quebec: Phytosociology, Water Chemistry, 
Landform Features, and Dynamics of Surface 
Patterns, 
W89-09374 2H 


Vegetation Patterns in James Bay Coastal 
Marshes: II. Effects of Hydrology on Salinity 
and Vegetation, 

W89-09376 2L 


Distribution and Variations in Seasonal Biomass 
of Eelgrass Zostera capensis in the Kromme 
Estuary, St. Francis Bay, South Africa, 

'W89-09598 2L 


Influence of Habitat Structure on Fish Assem- 
blage Composition in Southeastern Blackwater 
Streams, 

W89-09621 2H 


Lateral Movement and Use of Floodplain Habi- 
tat by Fishes of the Kankakee River, Illinois, 
W89-09622 2H 


Altitudinal Range and Habitat of Triclads in 
Streams of the Lake Tahoe Basin, 
W89-09623 2H 


ECOLOGY 


Ecology of a Beech Forest on Mt. Sanpoiwa- 
dake, Hakusan National Park, Japan: II. The 
Correlation of the Subassociation Within the 
Lindero b etum crenatae Asso- 
ciation and Haviconmental Parameters, 

W89-09682 2G 





ECOLOGICAL EFFECTS 
Ecological Effects of a Major Oil Spill on Pana- 


5c 


Long Data Series on Fresh Water Fish Stocks 
(Langvarige Fiskeribiologiske Forskningspro- 
grammer i Ferskvann), 

W89-09768 2H 


Environmental Impacts of the Proposed 
Stiegler’s Gorge Hydropower Project, Tanza- 
nia, 

W89-09959 6G 


Use of Subfossil Benthic Invertebrates in Aquat- 
ic Resource Management, 
W89-10049 5c 


Integrated Fates and Effects Model for Estima- 
tion of Risk in Aquatic Systems, 

W89-10062 5C 
Evaluating Ecosystem Response to Toxicant 


Stress: A State Space Approach, 
W89-10063 5c 


Field Utilization of Clinical Measures for the 
Assessment of Xenobiotic Stress in Aquatic Or- 


ganisms, 
W89-10064 SC 


Ventilatory and Movement Responses of Blue- 
gills Exposed to 1,3,5-Trinitrobenzene, 
W89-10065 5C 


Hydrological, Geochemical, and Ecological 
Characterization 


Annual - 
tember 30, 1987. 
W89-10281 


Comprehensive Cooling Water Study. Volume 


VI: Federally Endangered Species. 
W89-10294 6G 


Comprehensive Cooling Water Study. Volume 
V: Aquatic Ecology. 
W89-10295 6G 


Biological Relevance of Observed Changes in 


Resulting from Acidic Deposition, 
W89-10380 5c 


Wood Storks of the Birdsville Colony and 
Swamps of the Savannah River Plant: 1986 
Annual Report, 

W89-10384 6G 


ECOLOGY 
Conservation of Wetlands: Do Infertile Wet- 
lands Deserve a Higher Priority, 
W89-09386 2H 


Freshwater Ecosystems of Polar Regions: Vul- 
nerable Resources, 
W89-09672 2H 


Ecology of Ribeira de Iguape River: Ionic Con- 
tent and Chlorophyll a. (Ecologia do Rio Ri- 
beira de Iguape: I Conteudo Ionico e Clorofila 
a.), 

W89-09676 2H 


Chronology of Diving Activities and Under- 
ground Surveys in Devils Hole and Devils Hole 


Cave, Nye County, Nevada, 1950-86, 
W89-10408 7B 
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ECONOMIC ASPECTS 


ECONOMIC ASPECTS 
Infrastructure Financing: Realities and Perspec- 
tives, 
W89-09649 6B 


Staging of Water Resource Developments, 
W89-10041 6B 


Social and Economic Aspects of Water Quality 
Management, 
W89-10264 5G 


Trading Water: An Economic and Legal Frame- 
work for Water Marketing, 
W89-10358 6C 


Regulatory Impact Analysis: Benefits and Costs 
of Proposed Surface Water Treatment Rule and 
Total Coliform Rule. 

W89-10385 5F 


ECOSYSTEMS 
Seasonality in an Arctic Fjord Ecosystem: 
Hornsund, Spitsbergen, 
W89-09332 2L 


Role of Ciliated Protozoa in Pelagic Freshwater 
Ecosystems, 
W89-09500 2H 


Impact of Emptying on the Development of 
Zooplankton Populations in a Pyrenean Reser- 
voir (Impact de la Vidange sur le Developpe- 
ment des Populations Zooplanctioniques dans 
une Retenue des Pyrenees), 

W89-09667 2H 


Freshwater Ecosystems of Polar Regions: Vul- 
nerable Resources, 
'W89-09672 2H 


Ecological Profile of the Shoals, Chondrostoma 
nasus (Osteichthyes, Cyprinidae) in the French 
Upper Rhone: Structure of Habitat by Season 
and Location (Profil ecologique du Hotu, Chon- 
drostoma nasus (Osteichtyen, Cyprinide) dans le 
Haut-Rhone francais: structure d’habitat ponc- 
tuel et stationnel), 

W89-09810 2H 


Indices of Primary Productivity in Fertilized 
versus Non-fertilized Lakes in the Vologda 
Region (Pervichnaya Produktsiya i Drugie Bio- 
produktsioninye Pokazateli Udobrennykh i Ney- 
dobrennykh ozer Losko-Azatskoi Gruppy), 
W89-09817 


New Approaches to Monitoring Aquatic Eco- 
systems. 
W89- 10086 TA 


Monitoring and Quality Assurance Procedures 
for the Study of Remote Watershed Ecosystems, 
W89-10099 TA 


Statewide Survey of Aquatic Ecosystem Chem- 
istry; 1986, 
W89-10197 5B 


Buffer Capacity of Freshwater Ecosystems for 
Heavy Metals and Hydrobiological Parameters 
Determining It, 

W89-10272 5B 


Theoretical and Methodological Aspects of 
Modeling Lacustrine Ecosystems, 
W89-10274 2H 


Wood Storks of the Birdsville Colony and 
Swamps of the Savannah River Plant: 1986 
Annual Report, 

W89-10384 6G 


EDWARDS AQUIFER 
Reassessment of the Georgetown Limestone as a 
Hydrologic Unit of the Edwards Aquifer, 
Georgetown Area, Texas, 
W89-10494 2F 
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EELGRASS 
Distribution and Variations in Seasonal Biomass 
of Eelgrass Zostera capensis in the Kromme 
Estuary, St. Francis Bay, South Africa, 
W89-09598 2L 


EFFLUENTS 
Decay of Chlorine in Diluted Municipal Ef- 
fluents, 
W89-09398 5D 


Colorado’s Biomonitoring Regulation: A Blue- 
print for the Future, 
W89-09452 5G 


Spray Irrigation of Treated Septage on Reed 


Canarygrass, 
W89-09456 5D 


Release and Fate Modeling of Highly Volatile 
Solvents in the River Main, 
W89-09953 ec 


EGGS 
Organochlorine Contaminants in Eggs of Sea- 
birds in the Northwest Atlantic, 1968-1984, 
W89-09284 5B 


Persistent Chlorinated Hydrocarbons in Eggs of 
Seabirds from the Coast of Telemark in South- 
Eastern Norway (Persistente Klorerte Hydro- 
karboner i Sjofuglegg fra Kysten av Telemark), 
W89-09769 5B 


EGYPT 
Hydrogeological Aspects and Environmental 
Concerns of the New Valley Project, Western 
Desert, Egypt, with Special Emphasis on the 
Southern Area, 
W89-09547 2F 


Incidence of Antibiotic Resistant Bacteria in Un- 
derground Water, 
W89-09560 5D 


Seasonal Changes of Bacterial Counts and Bac- 
terial Species in Nile River Water at Two Water 
Purification Stations in Cairo, 

W89-09787 5B 


Research on Water Management of Rice Fields 
in the Nile Delta, Egypt, 
W89-10402 3F 


ELASTIC PROPERTIES 
Consideration of Damping of Oscillations in a 
Viscoelastic Medium in Numerical Methods of 
Solving Dynamic Problems of Elasticity 
Theory, 
W89-09727 8B 


ELECTROCHEMISTRY 
Determination of 2-Phenyiphenol and 4-Chloro- 
3-Methylphenol in Water and Sediments by 
Liquid Chromatography Using Electrochemical 
Detection, 
W89-09275 5A 


Lead Recovery from Aqueous Solution and 
Wastewater by Cementation Utilizing an Iron 
Rotating Disc, 

W89-10193 5D 


ELECTRON CAPTURE GAS 
CHROMATOGRAPHY 
Simultaneous Determination of Bromide and 
Iodide as Acetone Derivatives by Gas Chroma- 
tography and Electron Capture Detection in 
Natural Waters and Biological Fluids, 
W89-09686 7B 


ELECTRON MICROSCOPY 
Light and Scanning Electron Microscopic Stud- 
ies on the Effect of Biocidal Plant Sap on the 
Gills of a Hill Stream Fish, Garra lamta (Ham.), 
W89-09537 5C 


ELECTRONIC EQUIPMENT 
Electronics Watch Out for How Water System 
Runs, 
W89-09723 5F 


ELEFSIS BAY 
Elefsis Bay Anoxia: Nutrient Conditions and 
Benthic Community Structure, 
W89-09639 5C 


ELEVATION 
Statistical Self-Similarity in River Networks 
Parameterized by Elevation, 
W89-09320 2E 


EMBRYONIC GROWTH STAGE 
Increased Sensitivity to Cadmium of the Fresh- 
water Amphipod Gammarus pulex (L.) During 
the Reproductive Period, 
W89-09920 5C 


Ontogeny of Coho Salmon (Oncorhynchus ki- 
sutch) Behavior Following Emryonic Exposure 
to Benzo(a)pyrene, 

W89-09929 5C 


EMISSION CONTROL 
Air Strippers and Their Emissions Control at 
Superfund Sites, 
W89-10369 5F 


EMISSION SPECTROMETRY 
Determination of Boron in Water by Flow In- 
jection/Inductively Coupled Plasma Emission 
Spectrometry, 
W89-09963 7B 


EMISSION SPECTROSCOPY 
Evaluation of the Metal Uptake of Several 
Algae Strains in a Multicomponent Matrix Uti- 
lizing Inductively Coupled Plasma Emission 
Spectrometry, 
W89-09359 5D 


EMULSIONS 
Gas Chromatographic Determination of Phenols 
in Waste Water-oil Emulsions, 
W89-09431 5A 


ENDRIN 
Sublethal Responses to Endrin in Sediment by 
Limnodrilus hoffmeisteri (Tubificidae), and in 
Mixed-Culture with Stylodrilus heringianus 
(Lumbriculidae), 
W89-09924 x 


Sublethal Responses to Endrin in Sediment by 
Stylodrilus heringianus (Lumbriculidae) as meas- 
ured by a 137Cesium Marker Layer Technique, 
W89-09925 5C 


ENERGY TRANSFER 
Turbulent Transfer Over Snow and Ice, 
W89-09478 2c 


ENGLAND 
Some Aspects of the Water Chemistry in the 
Area Around Malham Tarn, North Yorkshire, 
W89-09331 2K 


Influence of Mains Leakage and Urban Drainage 
on Groundwater Levels beneath Conurbations 
in the UK, 

W89-09637 4C 


ENTEROVIRUSES 
Virucidal Effect of Chlorinated Water Contain- 
ing Cyanuric Acid, 
W89-09377 5F 


ENTRAINMENT 
Negatively Buoyant Flow in Diverging Chan- 
nel: IV. Entrainment and Dilution, 
W89-09444 8B 





Entrainment by Buoyant Jet Between Confined 
Walls, 
W89-09446 8B 


Sediment Entrainment in Channel with Rippled 
Bed, 

W89-09642 2 
Effects of Air Entrainment on Plunge Pool 


Scour, 
W89-09646 2 


Size-Selective Entrainment of Bed Load in 
Gravel Bed Streams, 
W89-09886 23 


Influence of Sand on Hydraulics and Gravel 
Transport in a Braided Gravel Bed River, 
W89-09887 2J 


ENVIRONMENTAL EFFECTS 


Forest Decline and Acidic Deposition, 
W89-09345 5C 


Schistosomiasis in Kano State, Nigeria: II. Field 
Studies on Asetivation in Bulinus rohlfsi (Cles- 
sin) and B. globosus (Morelet) and Their Suscep- 
tibility to Local Strains of Schistosoma haemato- 
bium (Bilharz), 

W89-09383 2H 


Hydrology and Fish Fauna of Canal Develop- 
ments in an Intensively Modified Australian Es- 


tuary, 
W89-09473 6G 


Tolerance of Scapania undulata to Barium 
Present in the Environment, 
W89-09529 5C 


Early Life Histories of Three Sympatric Stickle- 
backs in a Salt-Marsh, 
W89-09538 2L 


Acid Deposition: Unraveling a Regional Phe- 
nomenon, 
'W89-09630 5B 


Increased Water Level Lowering--Effect on 
Fish Population (Utvidet Senkning i Regulerte 
Innsjoer--Effekt pa Fisket), 

W89-09767 8I 


Effects of Municipal Sewage and Fertilizers on 
Benthic Marine Algae (Effekter av Kloakkvan- 
nutslipp og Overgjodsling pa Fastsittende 
Marine Alger), 

W89-09772 5C 


Impact of the Parangana Dam on the River 
Mersey, Tasmania, 
W89-09910 6G 


Environmental Impacts of the Proposed 
Stiegler’s Gorge Hydropower Project, Tanzania, 
W89-09959 6G 


Some Impacts of Human Activities on Trout, 
Salmo trutta, Populations, 
W89-10023 4C 


Environmental Stress and the Survival of Brown 
Trout, Salmo trutta, 
W89-10024 5C 


Aquatic Toxicology and Hazard Assessment: 
10th Volume. 
W89-10042 5C 


Aquatic Toxicology: Ten Years in Review and a 
Look at the Future, 
W89-10043 5C 


Plasmid Mobility in the Ocean Environment, 
W89-10045 5B 


Genetically Engineered Microorganisms in the 
Aquatic Environment: Environmental Safety 
Assessment, 

W89-10046 5B 


Technique for Better Sediment Characterization, 
W89-10052 2 


Integrated Fates and Effects Model for Estima- 
tion of Risk in Aquatic Systems, 
W89-10062 5C 


Evaluating Ecosystem Response to Toxicant 
Stress: A State Space Approach, 
W89-10063 5C 


Field Utilization of Clinical Measures for the 
Assessment of Xenobiotic Stress in Aquatic Or- 


ganisms, 
W89-10064 5C 


Ventilatory and Movement Responses of Blue- 
gills Exposed to 1,3,5-Trinitrobenzene, 
W89-10065 5C 


Changes in Water Quality and Climate After 
Forest Harvest in Central Washington State, 
W89-10200 


Differential Sensitivity of New Versus Mature 
Synthetic Microcosms to Streptomycin Sulfate 
Treatment, 

W89-10222 5C 


Role and Application of Semicontrolled Ecosys- 
tem Research in the Assessment of Environmen- 
tal Contaminants, 

W89-10234 5C 


Measuring Effects of Contaminant Stress on 
Fish Populations, 
W89-10235 5C 


Environmental Impacts: Computer Analysis (Jan 
70-Sep 88). Citations from the NTIS Biblio- 
graphic Database. 

W89-10252 5C 


Environmental Assessment on Proposed Agree- 
ments to Resolve Revelstoke Reservoir Filling 
Issues and Access Reservoir Storage Space in 
British Columbia. 

W89-10375 6G 


Health and Environmental Effects Profile for 
Maleic Anhydride. 
W89-10390 5c 


Health and Environmental Effects Profile for 
2,4-Toluenediamine. 
W89-10398 5C 


ENVIRONMENTAL ENGINEERING 


Constructed Wetlands for the Treatment of Acid 
Mine Drainage, 
W89-09388 5D 


ENVIRONMENTAL GRADIENT 


Limnological Measurements of Nitrate Gradi- 
ents in the Littoral and Profundal Sediments of a 
Meso-Eutrophic Lake (Lake Vechten, The 
Netherlands), 

W89-09424 2H 


ENVIRONMENTAL POLICY 


Conservation of Wetlands: Do Infertile Wet- 
lands Deserve a Higher Priority, 

W89-09386 2H 
Acid Deposition: Unraveling a Regional Phe- 


nomenon, 
W89-09630 5B 


POTWs and EPA: A Partnership for the Future, 
W89-09648 5G 


Air Toxics and the Great Lakes, 
W89-09681 5G 


Pacific Coastal Zone of the United States, 
W89-09711 4c 


Environmental Impacts and Regulatory Policy 
Implications of Spray Disposal of Dredged Ma- 
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Porewater of a Danish Estuary, 
W89-09943 2L 


ACADEMIA SINICA, BEIJING (CHINA). 
INST. OF REMOTE SENSING APPLICATION. 
Key Cause of Flood-Waterlogging of Huaihe 
River Midstream (in Chinese), 
W89-09760 2E 


ACADEMIA SINICA, BEIJING (CHINA). LAB. 
OF RESOURCE AND ENVIRONMENTAL 
INFORMATION SYSTEMS. 
Estimation of Reservoir Submerging Losses 
Using CIR Aerial Photographs: Example of the 
Ertan Hydropower Station on the Yalong River 
in Southwest China, 
W89-10118 7B 


ACADEMIA SINICA, NANJING (CHINA). 
INST. OF GEOGRAPHY. 
Application of GPY Seismic Profiler in the 
Lake’s Sedimentology, (in Chinese), 
W89-09759 2H 


ACADEMIA SINICA, QINGDAO (CHINA). 
INST. OF OCEANOLOGY. 
Source and Quantitative Estimation of the Sand 
Accumulation in the Channel at the Bar of the 
River Mouth Outside Shantou Port (in oe 
W89-09748 


Concentration of Heavy Metals in the Tissues of 
Fishes in Qinghai-Xizang (Tibet) Plateau (in Chi- 


nese), 
W89-09749 5B 


Study on the Cause of the Path Turning of the 
Changjiang River Diluted Water (in — 
W89-09750 


Some Trace Metal Ions in Natural Waters of 
Tianshan Mountains and Qinghai-Tibet Plateau-- 
Evidence of the Homogeneous Distribution of 
Trace Metal Ions in Natural Waters (in i 
W89-09751 


Environmental Geochemistry of Some Heavy 
Metals in the Sediments of Bohai Bay I. The 
Distribution Pattern of Heavy Metals in the 
Sediments and Their Background Values (in 
Chinese), 

W89-09755 5B 


Mercury in Sediments of Bohai Bay (in Chi- 

nese), 

W89-09756 5B 

Review of Marine Environmental Chemistry (in 

Chinese), 

W89-09762 2L 
ACRES INTERNATIONAL LTD., NIAGARA 
FALLS (ONTARIO). 


Chemical Stability Prior to Ground-Water Sam- 
pling: A Review of Current Well Purging Meth- 


ods, 
Wws9-10171 5A 


AGRICULTURAL RESEARCH SERVICE, 
BATON ROUGE, LA. SOIL AND WATER 
MANAGEMENT RESEARCH UNIT. 

Water Flow Through Layered Anisotropic 

Bedded Soil with Subsurface Drains, 

W89-09461 2G 


ORGANIZATIONAL INDEX 


AGRICULTURAL RESEARCH SERVICE, 
RIVERSIDE, CA. SALINITY LAB. 
Reuse of Drainage Water for Irrigation: Results 
of Imperial Valley Study: I. Hypothesis, Experi- 
mental Procedures, and Cropping Results, 
W89-09509 


Reuse of Drainage Water for Irrigation: Results 
of Imperial Valley Study: II. Soil Salinity and 
Water Balance, 

W89-09510 3C 


AGRICULTURAL RESEARCH SERVICE, 
UNIVERSITY PARK, PA. NORTHEAST 
WATERSHED RESEARCH CENTER. 

Geologic and Flow-System-Based Rationale for 

Ground-Water Sampling, 

W89-10190 TA 


AGRICULTURAL UNIV., WAGENINGEN 
(NETHERLANDS). DEPT. OF HYDRAULICS 
AND CATCHMENT HYDROLOGY. 
Stochastic Analysis of Soil Water Regime in a 
Watershed, 
W89-09491 2G 


AGRICULTURAL UNIV., WAGENINGEN 
(NETHERLANDS). DEPT. OF LAND AND 
WATER USE. 
Experimental and Theoretical Analysis of Solute 
Transport From a Diffuse Source of Pollution, 
W89-09479 5B 


Experimental Assessment of Preferential Flow 
Paths in a Field Soil, 
W89-09480 5B 


Prediction of Solute Breakthrough from Scaled 


Soil Physical Properties, 
W89-09481 5B 


AGRICULTURE AND WATER RESOURCES 

RESEARCH CENTRE, BAGHDAD (IRAQ). 

DEPT. OF SOIL AND LAND RECLAMATION. 
Growth and Development of Maxipak Wheat as 
Affected by Soil Salinity and Moisture —_ 
W89-09588 


AICHI MEDICAL UNIV. ASSOCIATION, 
NAGAKUTE (JAPAN). DEPT. OF 
PARASITOLOGY 

Chironomid Midges Emerged from Aquatic Ma- 

crophytes in Reservoirs, 

W89-09785 2H 


AICHI PREFECTURAL INST. OF PUBLIC 
HEALTH, NAGOYA (JAPAN). 
Virucidal Effect of Chlorinated Water Contain- 
ing Cyanuric Acid, 
W89-09377 5F 


AIR FORCE ENGINEERING AND SERVICES 
TYNDALL AFB, FL. 
Excessive Bacterial Decomposition of H202 
During Enhanced Biodegradation, 
W89-09336 5G 


AIR FORCE OCCUPATIONAL AND 
ENVIRONMENTAL HEALTH LAB., BROOKS 


TX. 
Efficient Total Enumeration of Water Resources 
Alternatives, 
W89-09882 6C 


Wastewater and Hazardous Waste Survey, 
Homestead AFB, Florida, 
W89-10365 5D 


Hazardous Waste Technical Assistance Survey, 
Brooks AFB, TX, 
W89-10366 5E 


AKADEMIET FOR DE TEKNISKE 
VIDENSKABER, COPENHAGEN (DENMARK). 
DANISH ISOTOPE CENTRE. 

Effects of Rhodamine Water Tracer on Escheri- 

chia coli Densities, 

W89-09836 5A 


AKADEMIYA NAUK SSSR, BOROK. INST. 
BIOLOGII VNUTRENNYKH VOD. 
Effect of Ammonium Ions on Mineral Exchange 
in Freshwater Fish and Crustaceans, 
W89-10268 5C 


Various Resistance Mechanisms of Carp (Cy- 
prinus caprio L.) and Perch (Perca fluviatilis L.) 
to DDVF Organophosphorus Compounds, 

W89-10270 5C 


AKADEMIYA NAUK URSR, KIEV. INST. 
HIDROBIOLOGII. 
Determination of Water Quality by Zoological 
Overgrowth (Bioindikatsiya Kachestra Voy po 
Zoobrastaniyam), 
W89-09812 5A 


Significance of Chlorophyll Indices (Informat- 
sionnoe Znachenie Khlorofillnogo Pokazatdiya), 
W89-098 13 7B 


Water Circulation in the Sasyk Reservoir 
(Tsockulyatsiya vod v Sasyskom Vodokhrani- 
lishche), 

W89-09815 2H 


Factors in the Balance of Biogenic Substances in 
Reservoirs (Elementy Balansa Biogennykh 
Veshchestv v. Vodokhranilishchakh), 

W89-09816 2H 


AL-AZHAR UNIV., CAIRO (EGYPT). DEPT. 
OF BOTANY. 
Seasonal Changes of Bacterial Counts and Bac- 
terial Species in Nile River Water at Two Water 
Purification Stations in Cairo, 
W89-09787 5B 


ALASKA UNIV., FAIRBANKS. WATER 
RESEARCH CENTER. 
Fiscal Year 1987 Program Report (Alaska Water 
Research Center), 
W89-10442 9D 


ALBERTA RESEARCH COUNCIL, 
EDMONTON. RESOURCE TECHNOLOGIES 
DEPT. 

Explicit Algorithm to Simulate Transient Trans- 

verse Mixing in Rivers, 

W89-09400 5B 


ALBERTA UNIV., EDMONTON. DEPT. OF 
CIVIL ENGINEERING. 
Design and Evaluation of an Automated Oxygen 
Uptake Rate Measurement System, 
W89-09404 7B 


Hydraulics of Offset Baffle Culvert Fishways, 
W89-09406 8I 


ALBERTA UNIV., EDMONTON. DEPT. OF 
GEOLOGY. 
Characterization of Groundwater Flow by Field 
Mapping and Numerical Simulation, Ross Creek 
Basin, Alberta, Canada, 
W89-09339 2F 


ALICANTE UNIV. (SPAIN). DEPT. OF 
APPLIED CHEMISTRY. 
Microbial and Nutrient Pollution Along the 
Coasts of Alicante, Spain, 
W89-09693 5B 


ALLIED-SIGNAL AEROSPACE CO., KANSAS 
CITY, MO. KANSAS CITY DIV. 
Annual Site Environmental Report for Calendar 
Year 1987, 
W89-10359 5G 





ORGANIZATIONAL INDEX 


AMERICAN SCIENTIFIC INTERNATIONAL, DULUTH, MN. 


AMERICAN SCIENTIFIC INTERNATIONAL, 
DULUTH, MN. 
Use of Respiratory-Cardiovascular Responses of 
Rainbow Trout (Salmo gairdneri) in Identifying 
Acute Toxicity Syndromes in Fish: Part 3. Polar 
Narcotics, 
W89-10016 5A 


ANTWERP UNIV., WILRIJK (BELGIUM). 
DEPT. OF CHEMISTRY. 
Microanalytical Study of the Gills of Aluminum- 
exposed Rainbow Trout (Salmo gairdneri), 
W89-09278 


ARGONNE NATIONAL LAB., IL. CHEMICAL 
TECHNOLOGY DIV. 
Water Quality Criteria for Hexachloroethane, 
W89-10258 5C 


Near-Real Time Infrared Observations of Acidic 
Sulfates in ‘Clean’ Air at Mauna Loa, Hawaii, 
W89-10278 5A 


Aerosol Nitrate and Sulfate: Measurements by 
Three Different Co-Located Samplers, 
W89-10279 7B 


ARGONNE NATIONAL LAB., IL. ENERGY 
AND ENVIRONMENTAL SYSTEMS DIV. 
Fate of an Artificial Pond Receiving Drainage 
from a Reclaimed Coal Refuse and Slurry Area, 
W89-10277 4C 


ARIZONA UNIV., TUCSON. COLL. OF 

BUSINESS AND PUBLIC ADMINISTRATION. 
Demand Management Factors in Residential 
Water Use: The Southern Arizona Experience, 
W89-09862 3D 


ARIZONA UNIV., TUCSON, DEPT. OF 
NUTRITION AND FOOD SCIENCE. 
Methods for Virus Sampling and Analysis of 
Ground Water, 
W89-10179 5A 


ARIZONA UNIV., TUCSON. DEPT. OF 
PLANT PATHOLOGY. 
Effect of Salinity Stress on Development of 
Pythium Blight in Agrostis palustris, 
W89-09631 3C 


ARMY BIOMEDICAL RESEARCH AND 

DEVELOPMENT LAB., FORT DETRICK, MD. 

HEALTH EFFECTS RESEARCH DIV. 
Ventilatory and Movement Responses of Blue- 
gills Exposed to 1,3,5-Trinitrobenzene, 
W89-10065 5C 


ARMY ENGINEER DISTRICT, MOBILE, AL. 
Reevaluation Report: Gulfport Harbor, Missis- 
sippi, 

W89-10254 SE 


ARMY ENGINEER DISTRICT, ROCK 
ISLAND, IL. 
Reconnaissance Report for Section 205 Flood 
Control: East Branch of the South Branch of the 
Kishwaukee River, De Kalb County, Illinois. 
W89-10249 4A 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
ENVIRONMENTAL LAB. 
Preliminary Recommendations for a Congener- 
Specific PCB Analysis in Regulatory Evaluation 
of Dredged Material, 
W89-10308 5G 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
GEOTECHNICAL LAB. 

Deposition of Calcium Carbonate in Foundation 

Drain Holes, 

W89-10194 8A 


OR-2 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
HYDRAULICS LAB. 
Effects of Cooper River Rediversion Flows on 
Shoaling Conditions at Charleston Harbor, 
Charleston, South Carolina, 
W89-10204 8B 


West Access Channel Realignment Atchafalaya 
River: Hydraulic Model Investigation, 
W89-10306 8B 


Evaluation of Dredged Material Disposal Alter- 
natives for US Navy Homeport at Everett, 
Washington, 

W89-10307 5E 


Little Dell Outlet Structure, Utah: Hydraulic 
Model Investigation, 
W89-10395 8B 


Water Quality Outlet Works Prototype Tests, 
Warm Springs Dam, Dry Creek, Russian River 
Basin, Sonoma County, California, 

W89-10396 8C 


Old River Diversion, Mississippi River. Report 
4: Outflow Channel Investigations, Hydraulic 
Model Investigation, 

W89-10397 8B 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 


STRUCTURES LAB. 


Evaluation of Vinylester Resin for Anchor Em- 
bedment in Concrete, 
W89-10305 8G 


ASIAN INST. OF TECH., BANGKOK 
(THAILAND). 


Maximum Likelihood Estimation of the Param- 
eters and Quantiles of the General Extreme- 
Value Distribution From Censored Samples, 

W89-09495 2E 


ATLANTIC OCEANOGRAPHIC AND 
METEOROLOGICAL LABS., MIAMI, FL. 


Drop-size Distributions Associated with Intense 
Rainfall, 
W89-09848 2B 


ATOMIC ENERGY OF CANADA LTD., 
CHALK RIVER (ONTARIO), CHALK RIVER 
NUCLEAR LABS, 


Determination of 222Rn and 226Ra in Environ- 
mental Waters by Liquid Scintillation Counting, 
W89-09558 5A 


AUBURN UNIV., AL. DEPT. OF CIVIL 
ENGINEERING. 


Field Experimental Methods 
Aquifers, 
W89-10185 5B 


in Stratified 


AUBURN UNIV., AL. INTERNATIONAL 
CENTER FOR AQUACULTURE. 


Effect of Manures and Chemical Fertilizers on 
the Production of Oreochromis niloticus in 
Earthen Ponds, 

W89-09515 8I 


AUSTRALIAN MUSEUM, SYDNEY. 


INVERTEBRATE DIV. 
Baseline Survey of the Benthic Macrofauna of 
Twofold Bay, N.S.W., with a Discussion of the 
Marine Species Introduced into the Bay, 
W89-09294 2L 


AYRES ASSOCIATES, TAMPA, FL. 
Performance of Ultra-low-volume, Flush Toilets 
in Phoenix, 

W89-09861 3D 


AZOV-BLACK SEA BASIN DIRECTORATE, 
INSPECTOR OF USE AND PRESERVATION 
OF WATER, KRASNODAR, USSR. 
Integrated System of State Control for Water 
Use and Conservation Based on the Example of 
the Azov-Black Sea Directorate, 
W89-10265 5G 


BANARAS HINDU UNIV., VARANASI 
(INDIA). CENTRE FOR ADVANCED STUDY 
IN BOTANY. 
Effect of Bimetallic Concentrations of Ni, Cr, 
and Pb on Growth, Uptake of Nitrate and Am- 
monia, 14CO2 Fixation, and Nitrogenase Activi- 
ty of Nostoc muscorum, 
W89-09415 5C 


BANARAS HINDU UNIV., VARANASI 
(INDIA). DEPT. OF ZOOLOGY. 
Detergent-induced Changes in the Mapping of 
Certain Enzymes in Various Cell Types of Rita 
rita: I. Opercular Epidermis, 
W89-09413 SC 


BARCELONA UNIV. (SPAIN). DEPT. DE 
ECOLOGIA. 
Winter Cover of a High-Mountain Mediterrane- 
an Lake (Estany Redo, Pyrenees), 
W89-09323 2C 


Experimental System to Study the Effects of 
Pressure, Light and Temperature on Macro- 
phyte Production, 

W89-09527 2H 


Effects of Hydrostatic Pressure and Irradiance 
on Two Submerged Aquatic Plants: An Experi- 
mental Study, 

W89-09528 2H 


BASRAH UNIV. (IRAQ). MARINE SCIENCE 
CENTRE. 


Seasonal Fluctuations and Composition of Fish 
Assemblage in the Shatt Al-Arab River at 
Basrah, Iraq, 

W89-09362 2L 


BAT ENVITECH A.B., STOCKHOLM 
(SWEDEN). 
Hermetically Isolated Sampling Method for 
Ground-Water Investigations, 
W89-10175 7B 


BATTELLE COLUMBUS DIV., OH. 
Environmental Persistence/Degradation of Tox- 
icity in Complex Effluents: Laboratory Simula- 
tions of Field Conditions, 

W89-10056 5A 


Heated Purge and Trap Method Development 
and Testing, 
W89-10250 SA 


BATTELLE COLUMBUS DIV., OH. 
ENVIRONMENTAL SCIENCES DEPT. 
Techniques for Environmental Modeling of the 
Fate and Effects of Complex Chemical Mixtures: 
A Case Study, 
W89-10061 5B 


BATTELLE COLUMBUS LABS., OH. 
Capillary Column GC-MS Determination of 77 
Purgeable Organic Compounds in Two Simulat- 
ed Liquid Wastes, 
W89-10286 5A 


BATTELLE OCEAN SCIENCES, DUXBURY, 
MA. 
Evaluation of the Screening Level Concentra- 
tion Approach for Validation of Sediment Qual- 
ity Criteria for Freshwater and Saltwater Eco- 
systems, 
W89-10051 5A 





BATTELLE PACIFIC NORTHWEST LABS., 
RICHLAND, WA. 
Isolation and Characterization of Quinoline-De- 
grading Bacteria from Subsurface Sediments, 
W89-09971 5B 


Catalytic Destruction of Hazardous Organics in 
Aqueous Solutions, 
W89-10296 5D 


Predicted Impacts to the Groundwater and Co- 
lumbia River from Ammoniated Water Dis- 
charges to the 216-A-36B Crib, 

W89-10297 5B 


Sensitivity Studies from Two Scavenging 
Models, 
W89-10298 7B 


MAP3S Network Data and Quality Control 


Summary for 1985, 
W89-10300 2B 


Overview of the PRECP Program, 
W89-10383 5B 


BAYERO UNIV., KANO (NIGERIA). DEPT. 
OF BIOLOGICAL SCIENCES. 
Schistosomiasis in Kano State, Nigeria: I. 
Human Infections Near Dam Sites and the Dis- 
tribution and Habitat Preferences of Potential 
Snail Intermediate Hosts, 
W89-09382 5B 


Schistosomiasis in Kano State, Nigeria: II. Field 
Studies on Asetivation in Bulinus rohlfsi (Cles- 
sin) and B. globosus (Morelet) and Their Suscep- 
tibility to Local Strains of Schistosoma haemato- 
bium (Bilharz), 

W89-09383 2H 


BCM EASTERN, INC., PITTSBURGH, PA. 
Development of an Affordable Wastewater 
System by Combining Alternative Financing 
and Innovative Technology, 

W89-09387 5D 


BECHTEL CIVIL, INC., SAN FRANCISCO, 
CA, 
Use of Seepage Meters in a Groundwater-lake 
Interaction Study in a Fractured Rock Basin--A 
Case Study, 
W89-09401 7B 


BECK (R.W.) AND ASSOCIATES, SEATTLE, 
WA, 
Effectiveness of Conservation-oriented Water 
Rates in Tucson, 
W89-09863 3D 


BECKER (N.K.) AND ASSOCIATES LTD., 
WINDSOR (ONTARIO). 
Functional Design of a Swim Basin in the De- 
troit River, 
W89-09403 2E 


BEMIDJI STATE UNIV., MN. CENTER FOR 
ENVIRONMENTAL STUDIES. 
Microbial Degradation of Petroleum in Subsur- 
face Environments, Bemidji, Minnesota, Re- 
search Site, 
W89-10343 5B 


BEN-GURION UNIV. OF THE NEGEV, SDE 
BOKER (ISRAEL). JACOB BLAUSTEIN INST. 
FOR DESERT RESEARCH. 

Eulerian-Lagrangian Method for Solving Trans- 

port in Aquifers, 

W89-09662 5B 


BEN-GURION UNIV. OF THE NEGEV, SDE 
BOKER (ISRAEL). LAB. FOR 
ENVIRONMENTAL APPLIED 
MICROBIOLOGY. 
Clogging of Microbial Denitrification Sand Col- 
umns: Gas Bubbles or Biomass Accumulation, 
W89-09543 5F 


ORGANIZATIONAL INDEX 


BULGARIAN ACADEMY OF SCIENCES, SOFIA. GEOLOGICAL INST. 


BENIN UNIV., LOME (TOGO). LAB. DE 
CHIMIE DES EAUX. 
THM Precursors in Surface Waters of Togo: 
Study of Humic Substances Extracted from Im- 
pounded Water of Notse, 
W89-09579 5F 


BERGEN UNIV. (NORWAY). DEPT. OF 
METEOROLOGY. 
Excess and Deficit of Sulfate in Polar Snow, 
W89-09673 2C 


BERGEN UNIV. (NORWAY). DEPT. OF 
MICROBIOLOGY AND PLANT 
PHYSIOLOGY. 

Effects and Fate of Phenol in Simulated Landfill 

Sites, 

W89-09504 5B 


BERGER (LOUIS) INTERNATIONAL, INC., 
WASHINGTON, DC. 

Women and Water, 

W89-10103 


BHAGALPUR UNIV. (INDIA). DEPT. OF 
ZOOLOGY. 
Light and Scanning Electron Microscopic Stud- 
ies on the Effect of Biocidal Plant Sap on the 
Gills of a Hill Stream Fish, Garra lamta (Ham.), 
W89-09537 5C 


BIRMINGHAM UNIV. (ENGLAND). DEPT. OF 
CHEMISTRY. 


Turbulence ‘Measurements of Suspended Solids 
Concentration in Estuaries, 
W89-09445 25 


BIRMINGHAM UNIV. (ENGLAND). 
HYDROGEOLOGY SECTION. 
Predicting Pumping Water Levels in Single and 
Multiple Wells Using Regional Groundwater 
Models, 
W89-09490 2F 


BONNEVILLE POWER ADMINISTRATION, 
PORTLAND, OR. 
Environmental Assessment on Proposed Agree- 
ments to Resolve Revelstoke Reservoir Filling 
Issues and Access Reservoir Storage Space in 
British Columbia. 
W89-10375 6G 


BORDEAUX-1 UNIV., TALENCE (FRANCE). 
INST. DE BIOLOGIE MARINE. 
Influence of Seagrass Beds and Oyster Parks on 
the Abundance and Biomass Patterns of Meio-- 
and Macrobenthos in Tidal Flats, 
W89-09475 2H 


BOREAL INST. FOR NORTHERN STUDIES, 
EDMONTON (ALBERTA). 
Seasonal Change in Gas Content and Buoyancy 
of Floating Typha Mats, 
W89-09429 2H 


BOTANIKAI KUTATOINTEZETE, VACRATOT 
(HUNGARY). 
Hydrobiological Changes During a Ten-Year 
Period in a Highland Stream in Hungary (Hy- 
drobiologische Zustandsanderung Wahrend 
eines Jahrzehntes in eine Mittelgebirgsbach in 
Ungarn), 
W89-09713 5c 


BOUWCENTRUM, ROTTERDAM 
(NETHERLANDS) 


Viable Low-Cost Sanitation Options, 
W89-10113 


BRASILIA UNIV. (BRAZIL). DEPT. DE 
BIOLOGIA VEGETAL. 
Nostocophyceae (Cyanophyceae) of the Desco- 
berto Reservoir, Federal District, Brazil (Nosto- 
cophyceae (Cyanophyceae) da Represa do Des- 
coberto, Distrito Federal, Brasiyp 
W89-09595 2H 


BREMEN UNIV. (GERMANY, F.R.). 
FACHBEREICH CHEMIE/BIOLOGIE. 


Investigation of Threat to Groundwater through 
Deposited Fly Ash from Coal-fired Power 
Plants: I. The Effect of Various Eluents on the 
Extraction of Some Main--and Trace-Elements 
of Fly Ash Eluents Compared to Distilled Water 
(Zur Untersuchung der Grundwassergefahrdung 
durch abgelagerten Flugstaub aus Steinkohlek- 
raftwerken: I. Der Einfluss vershiedener Eluen- 
ten auf die Auslaugungen einiger Haupt--und 
Spuren-elemente bei Flugstaubelutionen im 
Vergleich zue dest. H2O), 

W89-09542 5B 


BRITISH ANTARCTIC SURVEY, 
CAMBRIDGE (ENGLAND). 
Turbulent Transfer Over Snow and Ice, 
W89-09478 


BRITISH COLUMBIA MINISTRY OF 
FORESTS AND LANDS, KAMLOOPS. 
RESEARCH SECTION. 
Streamflow Changes After Clear-Cut Logging 
of a Pine Beetle-Infested Watershed in Southern 
British Columbia, Canada, 
W89-09318 4c 


BRITISH COLUMBIA UNIV., VANCOUVER. 
DEPT. OF BOTANY. 
Comparison of Plant Community-Environment 
Relations in Two Estuarine Marshes of North- 
ern British Columbia, 
W89-09990 2L 


BRITISH COLUMBIA UNIV., VANCOUVER. 
DEPT. OF ZOOLOGY. 
Ammonia Distribution In and Excretion by 
Fishes, 
W89-10267 2H 


BRITISH GEOLOGICAL SURVEY, 
WALLINGFORD (ENGLAND). 
Influence of Mains Leakage and Urban Drainage 
on Groundwater Levels beneath Conurbations 
in the UK, 
W89-09637 4C 


BRITISH GEOLOGICAL SURVEY, 
WALLINGFORD (ENGLAND). 
HYDROGEOLOGY RESEARCH GROUP. 
Sequential Isotope and Solute Profiling in the 
Unsaturated Zone of British Chalk, 
W89-09356 2F 


BROOKHAVEN NATIONAL LAB., UPTON, 
NY. ENVIRONMENTAL CHEMISTRY DIV. 
Acid Deposition: Unraveling a Regional Phe- 
nomenon, 
W89-09630 5B 


Sulfur Dioxide--Hydrogen Peroxide Relation- 
ships in Clear Air, Clouds, and Precipitation, 
W89-10287 5B 


BROWN AND CALDWELL, DENVER, CO. 
Cost-benefit Analysis of Conservation Programs, 
W89-09859 3D 


BROWN AND CALDWELL, PASADENA, CA. 
Use of Ferrous Chloride to Control Dissolved 
Sulfides in Interceptor Sewers, 

W89-09655 5D 


BULGARIAN ACADEMY OF SCIENCES, 
SOFIA. GEOLOGICAL INST. 
Concerning the Hydrochemistry of Bottom and 
Surface Black Sea Waters, 
W89-09839 2L 





BUNDESANSTALT FUER 
GEWAESSERKUNDE, KOBLENZ (GERMANY, 
F.R.). 
Aluminium Oxide as Ion Exchanger in Analysis 
of Cation-Active Surfactants and Alkyl Benzen- 


ORGANIZATIONAL INDEX 
BUNDESANSTALT FUER GEWAESSERKUNDE, KOBLENZ (GERMANY, F.R.). 


CALIFORNIA UNIV., LOS ANGELES. DEPT. 
OF BIOLOGY. 
Responses of a CAM Plant to Drought and 
Rainfall: Capacitance and Osmotic Pressure In- 
fl on Water Movement, 





esulfonates (LAS) in Sewage Sludge (Aluminivu- 
moxid als Ionenaustauscher bei der Analyse von 
Kationtensiden und Alkylbenzolsulfonaten 
(LAS) in Klaerschlamm), 

W89-09541 5A 


BURDWAN UNIV. (INDIA). DEPT. OF 
BOTANY. 
Production Rate of Eichhornia crassipes (Mart.) 
Solms in River Ganga Water, 
W89-10031 2H 


Effect of Sewage-Enriched River Ganga Water 
on the Biomass Production of the Azolla-Ana- 
baena Complex, 

W89-10032 5C 


BUREAU OF MINERAL RESOURCES, 
GEOLOGY AND GEOPHYSICS, CANBERRA 
(AUSTRALIA). 

Groundwater-Discharge Processes at a Central 

Australian Playa, 

W89-09482 2F 


BUTLER UNIV., INDIANAPOLIS, IN. 
HOLCOMB RESEARCH INST. 
Assessment of Risks of Toxic Pollutants to 
Aquatic Organisms and Ecosystems Using a Se- 
quential Modeling Approach, 
W89-10275 5C 


CALGARY UNIV. (ALBERTA), DEPT. OF 
BIOLOGY. 
Factors Infl ing the Abundance of Trichop- 
tera in Hartley Creek, a Brownwater Stream in 
Northeastern Alberta, Canada, 
W89-09979 2H 





CALGARY UNIV. (ALBERTA). KANANASKIS 
CENTRE FOR ENVIRONMENTAL 
RESEARCH. F 
Acid Deposition Research Program. Volume 11: 
Acidic Deposition and the Environment, A Lit- 
erature Overview, 
W89-10201 5C 


CALIFORNIA STATE DEPT. OF FISH AND 
GAME, RANCHO CORDOVA. WATER 
POLLUTION CONTROL LAB. 
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Basin, Arizona, Colorado, New Mexico, Utah, 
and Wyoming, 

W89-10466 5B 


Application of the U.S. Geological Survey’s 
Precipitation--Runoff Modeling System to Wil- 
liams Draw and Bush Draw Basins, Jackson 
County, Colorado, 

W89-10511 2B 


Hydrogeology of the Leadville Limestone and 
Other Paleozoic Rocks in Northwestern Colora- 
do, with Results of Aquifer Tests at Glenwood 
Springs, 

W89-10512 2F 


Regionalization of Mean Annual Suspended- 
Sediment Loads in Streams, Central, Northwest- 
ern, and Southwestern Colorado, 

W89-10513 2J 


GEOLOGICAL SURVEY, DORAVILLE, GA. 


Movement and Fate of Agricultural Chemicals 
in the Surface and Subsurface Environments at 
the Plains Watershed Research Site, Southwest- 
ern Georgia, 

W89-10349 5B 





GEOLOGICAL SURVEY, HARRISBURG, PA. 

WATER RESOURCES DIV. 
Preimpoundment Hydrological Conditions in 
the Swatara Creek and Estimated Postimpound- 
ment Water Quality in and Down Stream from 
the Planned Swatara State Park Reservoir, Leb- 
anon and Schuylkill Counties, Pennsylvania, 
W89-10413 5B 


Evaluation of Agricultural Best-Management 
Practices in the Conestoga River Headwaters, 
Pennsylvania, 

W89-10454 5B 


Simulation of Groundwater Flow in Aquifers 


Along the Susquehanna River in Columbia 


County, Pennsylvania, 
W89-10455 2F 


Low-Flow Routing in the Lehigh and Delaware 
Rivers, Pennsylvania, 
W89-10458 2E 


Sediment Loads, Discharges, and Yields in the 
East Branch Mahoning Creek Basin, Clearfield 
and Jefferson Counties, Pennsylvania, June 1979 
through September 1981, 

W89-10459 2J 


Estimation of Flood-Frequency Characteristics 
and the Effects of Urbanization for Streams in 
the Philadelphia, Pennsylvania Area, 

W89-10468 4C 


Water Withdrawals and Consumption in Penn- 
sylvania, 1984, 
W89-10469 6D 


GEOLOGICAL SURVEY, HELENA, MT. 
WATER RESOURCES DIV. 
Arsenic and Chloride Data for Five Stream Sites 
in the Madison River Drainage, Montana, 1988, 
W89-10472 5B 


Geohydrology of the Flathead Indian Reserva- 
tion, Northwestern Montana, 
W89-10501 2F 


Potential Effects of Surface Coal Mining on the 
Hydrology of the Upper Otter Creek-Pasture 
Creek Area, Moorhead Coal Field, Southeastern 
Montana, 

W89-10502 4C 


GEOLOGICAL SURVEY, HURON, SD. 
WATER RESOURCES DIV. 
Geologic Structure and Altitude of the Top 
Minnelusa Formation, Northeastern Black Hills, 
South Dakota, 
W89-10407 7C 


Drainage Areas in the Vermillion River Basin in 
Eastern South Dakota, 
W89-10500 7C 


GEOLOGICAL SURVEY, INDIANAPOLIS, IN. 
WATER RESOURCES DIV. 
Annual Maximum and Minimum Lake Levels 
for Indiana, Water Years 1942-85, 
W89-10451 2H 


Groundwater Flow and Quality Beneath 
Sewage Sludge Lagoons, and a Comparison 
with the Groundwater Quality Beneath a Sludge 
Amended Landfill, Marion County, Indiana, 

W89-10463 5B 


Floods of March 1982 in Indiana, Ohio, Michi- 
gan, and Illinois, 
W89-10467 2E 


GEOLOGICAL SURVEY, LAKEWOOD, CO. 
Sediment Yield and Spurious Correlation: 
Toward a Better Portrayal of the Annual Sus- 
pended-Sediment Load of Rivers, 

W89-09911 2J 


ORGANIZATIONAL INDEX 


GEOLOGICAL SURVEY, NASHVILLE, TN. WATER RESOURCES DIV. 


GEOLOGICAL SURVEY, LAWRENCE, KS. 
WATER RESOURCES DIV. 
Relation of Trihalomethane-Formation Potential 
to Water Quality and Physical Characteristics of 
Small Water Supply Lakes, Eastern Kansas, 
W89-10452 2K 


GEOLOGICAL SURVEY, LITTLE ROCK, AR. 
WATER RESOURCES DIV. 
Groundwater Levels in Arkansas, Spring 1988, 
W89-10415 7c 


Annual Yield and Selected Hydrologic Data for 
the Arkansas River Basin Compact, Arkansas- 
Oklahoma, 1988 Water Year, 
W89-10440 4A 


Groundwater Levels in the Alluvial Aquifer in 


Eastern Arkansas, 1987, 
W89-10474 2F 


GEOLOGICAL SURVEY, LOUISVILLE, KY. 
WATER RESOURCES DIV. 

Water Use in Kentucky, 1985, 

W89-10410 


GEOLOGICAL SURVEY, MALVERN, PA. 
WATER RESOURCES DIV. 
Geohydrology of the Furnace Creek Basin and 
Vicinity, Berks, Lancaster, and Lebanon Coun- 
ties, Pennsylvania, 
W89-10409 2F 


Effects of Flood Controls Proposed for West 
Branch Brandywine Creek, Chester County, 
Pennsylvania, 

W89-10456 4A 


Effects of Urbanization on Storm-Runoff 
Volume and Peak Discharge of Valley Creek, 
Eastern Chester County, Pennsylvania, 

W89-10457 4C 


Simulation of Groundwater Flow in the Lower 
Sand Unit of the Potomac-Raritan-Magothy Aq- 
uifer System, Philadelphia, Pennsylvania, 

W89-10470 2F 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
Temporal and Spatial Patterns of Phytoplankton 
Production in Tomales Bay, California, U.S.A., 
W89-09477 2L 


Measurements of Water Penetration and Volume 
Percentage Water-Holding Capacity for Undis- 
turbed, Coarse-Textured Soils in Southwestern 
California, 

W89-09602 2G 


Description of an Estuarine Methylotrophic 
Methanogen which Grows on Dimethyl — 
W89-09969 


Late Quaternary Climate, Tectonism, and Sedi- 
mentation in Clear Lake, Northern California 


Coast Ranges, 
W89-10138 2H 


Late Quaternary Deposits beneath Clear Lake, 
California; Physical Stratigraphy, Age, and Pa- 
leogeographic Implications, 

W89-10140 2 


Depositional Environments of the Cache, Lower 
Lake, and Kelseyville Formations, Lake County, 


California, 
W89-10141 2 


Pollen Zonation and Proposed Informal Climat- 
ic Units for Clear Lake, California, Cores CL- 
73-4 and CL-73-7, 

W89-10142 2J 


Correlations of the Clear Lake, California, Core 
CL-73-4 Pollen Sequence with Other Long Cli- 
mate Records, 

W89-10143 2 


Correlations and Age Estimates of Ash Beds in 
Late Quaternary Sediments of Clear Lake, Cali- 
fornia, 

W89-10146 2 


Radiocarbon Content, Sedimentation Rates, and 
a Time Scale for Core CL-73-4 from Clear Lake, 
California, 

W89-10147 2 


Amino-acid Diagenesis and Its Implication for 
Late Pleistocene Lacustrine Sediment, Clear 
Lake, California, 

W89-10148 23 


Clear Lake Record Vs. The Adjacent Marine 
Record; A Correlation of their Past 20,000 Years 
of Paleoclimatic and Paleoceanographic Re- 


sponses, 
W89-10149 2 


Seismicity in the Clear Lake Area, California, 
1975-1983, 
W89-10151 8E 


Anaerobic Biodegradation of Creosote Contami- 
nants in Natural and Simulated Ground-Water 
Ecosystems, 

W89-10318 5B 


Transport of Bacteria Through a Contaminated 
Freshwater Aquifer, 
W89-10325 5B 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
WATER RESOURCES DIV. 
Convergent Radial Dispersion: A Laplace 
Transform Solution for Aquifer Tracer Testing, 
W89-09317 2F 


GEOLOGICAL SURVEY, MIAMI, FL. 
Determining Nonpoint-Source Contamination 
by Agricultural Chemicals in an Unconfined Aq- 
uifer, Dade County, Florida: Procedures and 
Preliminary Results, 

W89-10189 5A 


Comparative Test of Two Sampling Devices for 
Obtaining Purgeable Organic Compounds for 
Ground-Water Wells, 

W89-10351 7B 


GEOLOGICAL SURVEY, MIAMI, FL. WATER 
RESOURCES DIV. 
Changes in Saltwater Intrusion in the Biscayne 
Aquifer, Hialeah-Miami Springs Area, Dade 
County, Florida, 
W89-10481 5G 


GEOLOGICAL SURVEY, MONTGOMERY, 
AL. WATER RESOURCES DIV. 
Geohydrology and Susceptibility of Major 
Aquifers to Surface Contamination in Alabama; 
Area 11, 
W89-10529 5B 


Geohydrology and Susceptibility of Baiges 
Aquifers to Surface Contamination in 

Area 12, 

W89-10530 5B 


GEOLOGICAL SURVEY, NASHVILLE, TN. 
Channel Dynamics Model for Real-Time Flood 
Forecasting, 

W89-09893 2E 


GEOLOGICAL SURVEY, NASHVILLE, TN. 
WATER RESOURCES DIV. 
Concentrations of Selected Trace Inorganic 
Constituents and Synthetic Organic Compounds 
in the Water Table Aquifers in the Memphis 
Area, Tennessee, 
W89-10411 5B 





ORGANIZATIONAL INDEX 


GEOLOGICAL SURVEY, NASHVILLE, TN. WATER RESOURCES DIV. 


Geology of an Area Near Brentwood, William- 
son County, Tennessee, 
W89-10450 2F 


Hydrology of the Melton Valley Radioactive 
Waste Burial Grounds at Oak Ridge National 
Laboratory, Tennessee, 

W89-10464 5B 


Geographic Information System Index for the 
State of Tennessee, 
W89-10475 7c 


GEOLOGICAL SURVEY OF JAPAN, YATABE. 
Water-Sediments Interaction of Salinized 
Groundwater, and its Chemical Compositions in 
Coastal Areas (in Japanese), 

W89-09808 5B 


GEOLOGICAL SURVEY, OKLAHOMA CITY, 
OK. WATER RESOURCES DIV. 
Bibliography of Reports on the Hydrology of 
Oklahoma Prepared by the U.S. Geological 
Survey and Cooperating Agencies, 1901-88, 
W89-10438 10C 


GEOLOGICAL SURVEY, ORLANDO, FL. 
WATER RESOURCES DIV. 
Geohydrology of Indiana River County, Flori- 


W89-10487 2F 


GEOLOGICAL SURVEY, PORTLAND, OR. 
WATER RESOURCES DIV. 
Geohydrology and Digital Simulation of the 
Groundwater Flow System in the Umatilla Pla- 
teau and Horse Heaven Hills Area, Oregon and 
Washington, 
W89-10416 2F 


GEOLOGICAL SURVEY, PUEBLO, CO. 
Preliminary Evaluations of Regional Ground- 
water Quality in Relation to Land Use, 
W89-09343 5B 


Reconnaissance Appraisals of Anthropogenic 
Effects on Regional Ground-Water Quality, 
W89-10356 


GEOLOGICAL SURVEY, RALEIGH, NC. 
WATER RESOURCES DIV. 
Water Quality in Reedy Fork and Buffalo Creek 
Basins in the Greensboro Area, North Carolina, 
1986-87, 
W89-10517 5B 


Potentiometric Surface of the Black Creek Aqui- 
fer in the Central Coastal Plain of North Caroli- 
na, December 1986, 

W89-10518 7C 


Potentiometric Surface of the Lower Cape Fear 
Aquifer in the Central Coastal Plain of North 
Carolina, December 1986, 

W89-10519 7C 


Potentiometric Surface of the Upper Cape Fear 
Aquifer in the Central Coastal Plain of North 
Carolina, December 1986, 

W89-10520 71C 


Potentiometric Surface of the Peedee Aquifer in 
the Central Coastal Plain of North Carolina, 
December 1986, 

W89-10521 7C 


Hydrogeologic Framework and a Reconnais- 
sance of Groundwater Quality in the Piedmont 
Province of North Carolina, With a Design for 
Future Study, 

W89-10522 2F 


Effects of Channel Relocation and Proposed 
Bridge Construction of Floodflows of the Ca- 
tawba River Near Marion, North Carolina, 

W89-10523 2E 


OR-12 


GEOLOGICAL SURVEY, RESTON, VA. 
Gas Transport in Unsaturated Zones: Multicom- 
ponent Systems and the Adequacy of Fick’s 
Laws, 
W89-09321 5B 


Porosity Development in Coastal Carbonate 
Aquifers, 
W89-09442 2F 


Simulation of Calcite Dissolution and Porosity 
Changes in Saltwater Mixing Zones in Coastal 
Aquifers, 

W89-09889 2K 


Geotechnical Applications of Three New U. S. 
Government Remote Sensing Programs, 
W89-10121 7B 


Tectonic Framework of the Clear Lake Basin, 
California, 
W89-10139 8E 


Determination of Aqueous Sulfide in Contami- 
nated and Natural Water Using the Methylene 
Blue Method, 

W89-10180 7B 


Effects of Creosote Products on the Aqueous 
Geochemistry of Unstable Constituents in a Sur- 
ficial Aquifer, 

W89-10317 sc 


Composition and Fate of Hydrocarbons in a 
Shallow Glacial-Outwash Aquifer, 
W89-10338 5B 


Consideration of the Flow System in Collection 
and Interpretation of Ground-Water Quality 
Samples, 

W89-10352 7B 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. 
Volatilization of Benzene and Eight Alkyl-Sub- 
stituted Benzene Compounds from Water, 
W89-10490 5B 


Application of the Two-Film Model to the Vol- 
atilization of Acetone and t-Butyl Alcohol from 
Water as a Function of Temperature, 

W89-10510 5B 


GEOLOGICAL SURVEY, SACRAMENTO, CA. 
WATER RESOURCES DIV. 
Reconnaissance Investigation of Water Quality, 
Bottom Sediment, and Biota Associated with 
Irrigation Drainage in the Tulare Lake Bed 
Area, Southern San Joaquin Valley, California, 
1986-87, 
W89-10426 5B 


Water Resources of Borrego Valley and Vicini- 
ty, San Diego County, California: Phase 2--De- 
velopment of a Groundwater Flow Model, 

W89-10427 2F 


Tides, and Tidal and Residual Currents in Suisun 
and San Pablo Bays, California--Results of Meas- 
urements, 1986, 

W89-10428 aL 


Tolerances of Plants to Drought and Salinity in 
the Western United States, 
W89-10429 ac 


Aquifer-Test Evaluation and Potential Effects of 
Increased Groundwater Pumpage at the Stove- 
pipe Wells Hotel Area, Death Valley National 
Monument, California, 

W89-10430 4B 


Simulated Effects of Groundwater Management 
Alternatives for the Salinas Valley, California, 
W89-10432 4B 


Channel Morphology of Cottonwood Creek 
Near Cottonwood, California, from 1940-1984. 
W89-10433 2J 


Groundwater Conditions in the Anza-Terwil- 
liger Area, with Emphasis on the Cahuilla 
Indian Reservation, Riverside County, Califor- 
nia, 1973-86, 

W89-10434 4B 


Water Resources Appraisal of the Mount Shasta 
Area in Northern California, 1985, 
W89-10435 2E 


Geohydrology and Mathematical Simulations of 
the Pajaro Valley Aquifer System, Santa Cruz 
and Monterey Counties, California, 

W89-10436 2F 


Preliminary Evaluation of the Hydrogeologic 
System in Owens Valley, California, 
W89-10437 2F 


Preliminary Assessment of Sources, Distribution 
and Mobility of Selenium in the San Joaquin 
Valley, 

W89-10473 5B 


Test Holes for Monitoring Surface-Water/ 
Groundwater Relations in the Cottonwood 
Creek Area, Shasta and Tehama Counties, Cali- 
fornia, 1984-85, 

W89-10478 2F 


Groundwater Quality in the Lompoc Plain, 
Santa Barbara County, California, 1983, 
W89-10491 2K 


GEOLOGICAL SURVEY, ST. PAUL, MN. 


Movement and Fate of Crude Oil Contaminants 
in the Subsurface Environment at Bemidji, Min- 
nesota, 

W89-10331 5B 


Effects of Local Hydraulic Discontinuities on 
the Transport of Crude-Oil Residuals in Ground 
Water, Bemidji, Minnesota, Research Site, 

W89-10333 5B 


Microbial Oxidation of Petroleum Vapors in the 
Unsaturated Zone, 
W89-10339 5B 


GEOLOGICAL SURVEY, ST. PAUL, MN. 
WATER RESOURCES DIV. 


Aggregation of Minnesota Water-Use Data and 
Transfer of Data to the National Water-Use 
Data System: Procedures and Programs, 

W89-10492 6D 


Inventory of Interbasin Water Transfers in Min- 
nesota, 
W89-10497 4A 


Water Use for Aquaculture in Minnesota, 1984, 
W89-10498 6D 


GEOLOGICAL SURVEY, TACOMA, WA. 


Gasoline and Diesel-Oil Contamination of 
Ground Water at Yakima, Washington: Site De- 
scription and Research Goals, 

W89-10348 5B 


GEOLOGICAL SURVEY, TACOMA, WA. 
WATER RESOURCES DIV. 


Groundwater Resources and Simulation of Flow 
in Aquifers Containing Freshwater and Sea- 
water, Island County, Washington, 

W89-10499 2F 





GEOLOGICAL SURVEY, TALLAHASSEE, FL. 
WATER RESOURCES DIV. 
Movement and Fate of Creosote Waste in 
Ground Water near an Abandoned Wood-Pre- 
serving Plant near Pensacola, Florida, 
W89-10314 5B 


Evaluation of Reproducibility of Organic Con- 
taminant Concentrations in Ground Water Con- 
taminated by Wood-Preserving Wastes at Pensa- 
cola, Florida, 

W89-10316 5A 


Areal Variation in Recharge to and Discharge 
from the Floridan Aquifer System in Florida, 
W89-10453 7C 


GEOLOGICAL SURVEY, TAMPA, FL. WATER 
RESOURCES DIV. 
Water Resources and Effects of Groundwater 
Development in Pasco County, Florida, 
W89-10493 2F 


GEOLOGICAL SURVEY, TRENTON, NJ. 
Field Evaluation of Seven Sampling Devices for 
Purgeable Organic Compounds in Ground 
Water, 
W89-10174 7B 


Movement and Fate of Chlorinated Solvents in 
Ground Water: Preliminary Results and Future 
Research Plans, 

W89-10344 5B 


Field Comparison of Downhole and Surface 
Sampling Devices for Purgeable Organic Com- 
pounds in Ground Water, 

W89-10350 7B 


GEOLOGICAL SURVEY, TRENTON, NJ. 
WATER RESOURCES DIV. 
Removing Volatile Contaminants from the Un- 
saturated Zone by Inducing Advective Air- 
Phase Transport, 
W89-09876 5G 


GEOLOGICAL SURVEY, TUCSON, AZ. 
Acid Ground-Water Contamination from 
Copper Mining near Globe, Arizona: I. Over- 
view, 
W89-10345 5B 


GEOLOGICAL SURVEY, TUCSON, AZ. 
WATER RESOURCES DIV. 
Documentation of a Computer Program to Sim- 
ulate Aquifer System Compaction Using the 
Modular Finite-Difference Groundwater Flow 


7C 


Distribution of Fluoride in the Groundwater in 
Alluvial Basins of Arizona and Adjacent Parts of 
California, Nevada, and New Mexico, 

W89-10488 7C 


Potential for Aquifer Compaction, Land Subsid- 
ence, and Earth-Fissures in the Tucson Basin, 
Pima County, Arizona, 

W89-10489 7C 


GEOLOGICAL SURVEY, TUSCALOOSA, AL. 
WATER RESOURCES DIV. 
Geohydrology and Susceptibility of Major 
Aquifers to Surface Contamination in Alabama; 
Area 2, 
W89-10525 5B 


Geohydrology and Susceptibility of Major 
Aquifers to Surface Contamination in Alabama; 
Area 3, 

W89-10526 5B 


Geohydrology and Susceptibility of Aquifers to 
Surface Contamination in Alabama; Area 5, 
W89-10527 5B 


ORGANIZATIONAL 


HARVARD SCHOOL OF PUBLIC HEALTH, BOSTON, MA. INTERDISCIPLINARY PROGRAMS 


Geohydrology and Susceptibility of Major 
— to Surface Contamination in Alabama; 
Area 10 

W89-10528 5B 


Geohydrology and Susceptibility of Major 
Aquifers to Surface Contamination in Alabama; 
Area 13, 

W89-10531 5B 


GEOLOGICAL SURVEY, URBANA, IL. 
WATER RESOURCES DIV. 
Quality of Water from Public-Supply Wells in 
Principal Aquifers of Illinois, 1984-87, 
W89-10471 5B 


Water Resources Activities of the U.S. Geologi- 
cal Survey in Illinois, 1988, 
W89-10479 1c 


GEORGE MASON UNIV., FAIRFAX, VA. 
DEPT. OF BIOLOGY. 
Ventilatory and Circulatory Responses of the 
Crayfish, Procambarus clarki, to Low Environ- 
mental pH, 
W89-09620 5C 


GEORGIA DEPT. OF NATURAL 
RESOURCES, ATLANTA. 
Technique for Better Sediment Characterization, 
W89-10052 2 


GEORGIA UNIV., ATHENS. DEPT. OF 
ZOOLOGY. 
Protozoans in Two Southeastern Blackwater 
Rivers and Their Importance to Trophic Trans- 
fer, 
W89-09742 2H 


GEORGIA UNIV., 
ECOLOGY. 
Microbial Degradation Kinetics of Toxic Organ- 
ic Chemicals over a Wide Range of Concentra- 
tions in Natural Aquatic Systems, 
'W89-10002 


ATHENS. INST. OF 


NEUHERBERG (GERMANY, F.R.). INST. 
FUER OEKOLOGISCHE CHEMIE. 
Detection of Methyl, Hydroxymethyl and Hy- 
droxyethyl Hydroperoxides in Air and Precipi- 
tation, 
W89-09871 5A 


Determination of Some Additional Trace Ele- 
ments in Certified Standard Reference Materials 
(Soils, Sludges, Sediment) by ICP-Emission 
Spectrometry, 

W89-10025 


NEUHERBERG (GERMANY, F.R.). INST. 
FUER STRAHLENSCHUTZ. 

Actinide Nuclides in Environmental Air and 
Precipitation Samples after the Chernobyl Acci- 
dent, 

W89-09557 


Release and Fate Modeling of Highly Volatile 
Solvents in the River Main, 
W89-09953 7C 


GIBB (ALEXANDER) AND PARTNERS, 
LONDON (ENGLAND). 
Effects of Air Entrainment on Plunge Pool 
Scour, 
W89-09646 2J 


GLASGOW UNIV. (SCOTLAND). DEPT. OF 
ZOOLOGY. 
Uptake and Elimination of Inorganic Mercury 
and Selenium by Minnows Phoxinus phoxinus, 
W89-09922 s¢ 


GLOBAL WATER, WASHINGTON, DC. 
Water and Sanitation for All, 
W239-10101 5F 


GOETEBORG UNIV. (SWEDEN). DEPT. OF 
ZOOLOGY. 
Effects of Simulated Acid Rain on Growth Rate 
in a Spruce-Living Spider, 
W89-09288 5C 


Marine Eutrophication Induced Oxygen Defi- 
ciency: Effects on Soft Bottom Fauna, Western 
Sweden, 

W89-09523 


Archaeological Monitoring of the Jackson 
Avenue to Thalia Street (Phase 1) Floodwall 
Project in the City of New Orleans, Orleans 
W89-10400 6G 


GRANADA UNIV. (SPAIN). DEPT. OF 
MICROBIOLOGY. 
Antibiotic-Resistant Moderately Halophilic 
Gram-Negative Motile Rods from Hypersaline 
Waters, 
W89-09996 2H 


GUELPH UNIV. (ONTARIO). DEPT. OF 
LAND RESOURCE SCIENCE. 
Effect of Landfill Leachate Irrigation on Red 
Maple (Acer rubrum L.) and Sugar Maple (Acer 
saccharum Marsh.) Seedling Growth and on 
Foliar Nutrient Concentrations, 
W89-09290 5c 


GUELPH UNIV. (ONTARIO). SCHOOL OF 
ENGINEERING. 
Characteristics of Sediment Loads in Ontario 
Streams, 
W89-09407 2 


HACETTEPE UNIV., ANKARA (TURKEY). 
DEPT. OF CHEMICAL ENGINEERING. 
Application of Adsorption Isotherms to Chromi- 
um Adsorption on Z. ramigera, 
W89-09432 5C 


Use of Zoogloea ramigera in Wastewater Treat- 
ment Containing Cr(VI) and Cd(II) Ions, 
W89-09433 5D 


HAIFA UNIV. (ISRAEL). INST. OF 
EVOLUTION. 
Multilocus Genetic Resistance and Susceptibility 
to Mercury and Cadmium Pollution in the 
Marine Gastropod, Cerithium scabridum, 
W89-09927 5c 


HART (FRED C.) ASSOCIATES, INC., NEW 
YORK. 
Installation Restoration Program Phase II-Con- 
firmation/Quantification. Stage 1: Final Report 
for United States Air Force Plant No. 59, John- 
son City, New York. 
W89-10387 5B 


HARVARD SCHOOL OF PUBLIC HEALTH, 
BOSTON, MA. INTERDISCIPLINARY 
PROGRAMS IN HEALTH. 
Carbon and Nitrogen Mineralization Kinetics in 
Soil Previously Amended with Sewage Sludge, 
W89-09462 SE 





ORGANIZATIONAL INDEX 


HARVARD UNIV., PETERSHAM, MA. HARVARD FOREST. 


HARVARD UNIV., PETERSHAM, MA. 
HARVARD FOREST. 
Patterned Fens of Western Labrador and Adja- 
cent Quebec: Phytosociology, Water Chemistry, 
Landform Features, and Dynamics of Surface 
Patterns, 
W89-09374 2H 


Bog Development and Landform Dynamics in 
Central Sweden and South-eastern Labrador, 
Canada, 

W89-09427 2H 


HARZA ENGINEERING CO., CHICAGO, IL. 
Staging of Water Resource Developments, 
W89-10041 6B 


HAWAII INST. OF MARINE BIOLOGY, 
HONOLULU. 
Tomales Bay, California: A Case for Carbon- 
Controlled Nitrogen Cycling, 
W89-09737 2H 


HAWAII UNIV. AT HILO. DEPT. OF 
POLITICAL SCIENCE, 

Groundwater in the West, 

W89-10208 6B 


HAWAII UNIV. AT MANOA, HONOLULU. 
DEPT. OF GEOLOGY AND GEOPHYSICS. 
Simulation of Organic Chemical Movement in 
Hawaii Soils with PRZM: 1. Preliminary Results 
for Ethylene Dibromide, 
W89-09582 5B 


HAWAII UNIV., HONOLULU. DEPT. OF 
OCEANOGRAPHY. 
Importance of a Benthic Ecosystem to the Re- 
moval of Radioactive Trace Elements from 
Coastal Waters, 
W89-09568 5B 


HAZARDOUS MATERIALS TECHNICAL 
CENTER, ROCKVILLE, MD. 
Installation Restoration 

Search. 
W89-10255 5B 


Program Records 


HEALTH AND ENVIRONMENTAL SCIENCES 
IN DEPARTMENT OF AQUATIC 
TOXICOLOGY, 1702 BUILDING, MIDLAND, 
MI 48674, 
Chemical Composition of Leachate from a Two- 
Week Dwell Time Study of PVC Well Casing 
and a Three-Week Dwell-Time Study of Fiber- 
glass Reinforced Epoxy Well Casing, 
W89-10166 5B 


HEALTH EFFECTS RESEARCH LAB., 
CINCINNATI, OH. 
Fate of Viruses During Wastewater Sludge 
Treatment Processes, 
W89-09426 5D 


HEALTH EFFECTS RESEARCH LAB., 
CINCINNATI, OH. TOXICOLOGY AND 
MICROBIOLOGY DIV. 
Chemical Interactions Among Chlorohydrocar- 
bon Mixtures Found in Wastewater Effluents, 
W89-10289 5B 


HEALTH EFFECTS RESEARCH LAB., 
RESEARCH TRIANGLE PARK, NC. 
Cancer Mortality in U. S. Counties with Hazard- 
ous Waste Sites and Ground Water Pollution, 
'W89-09902 5S 


HEATH BARTON, MANOR ROAD, GORING 
ON THAMES, OXFORDSHIRE, U.K. 
Comparative Water Balances of Selected Afri- 
can Wetlands, 
W89-09354 2H 


OR-14 


HELSINKI UNIV, (FINLAND). DEPT. OF 
GEOLOGY. 
Pollution of Lakes in a Former Mining and 
Smeltering Area: Evidence from Successive Ex- 
traction and Pollen Analysis of Lake Sediments, 
Part 1. Lake Lissjon, 
W89-09280 5B 


HELSINKI UNIV. (FINLAND). DEPT. OF 
SILVICULTURE. 
Rhizobium Nodulation in Prosopis juliflora 
Seedlings at Different Irrigation Levels in East- 
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LABORATORIO NACIONAL DE 
ENGENHARIA E TECNOLOGIA 
INDUSTRIAL, LISBON (PORTUGAL). 
Environmental Study of Obidos Lagoon by 
Multielement Analysis of Sediments, 
W89-09578 5B 


LANCASTER UNIV. (ENGLAND). CENTRE 
FOR RESEARCH ON ENVIRONMENTAL 
SYSTEMS. 

Changing Ideas in Hydrology: The Case of 

Physically-Based Models, 

W89-09496 2A 


LAVAL UNIV., QUEBEC. DEPT. DE 
BIOLOGIE. 
Early Life Histories of Three Sympatric Stickle- 
backs in a Salt-Marsh, 
W89-09538 2L 


Importance of Boundary-Layer Flow in Supply- 
ing Phytoplankton to the Benthic Suspension 
Feeder, Mytilus edulis L., 

W89-09736 2L 


LAVAL UNIV., QUEBEC. DEPT. DE GENIE 
CHIMIQUE. 
Recovery of Microalgae with the Aid of a La- 
mellar Decanter (Recuperation de Microalgues a 
l’Aide d’un Decanteur Lamellaire), 
W89-09405 5D 


LAWRENCE BERKELEY LAB., CA. EARTH 
SCIENCES DIV. 
Simulation of Fractionation of C13 During Non- 
equilibrium Reactive Solute Transport in Geo- 
logic Systems: Formulation and Example Calcu- 
lation, 


'W89-09900 2F 


LEHIGH UNIV., BETHLEHEM, PA. 
Long-Term Permeability Tests Using Leachate 
on a Compacted Clayey Liner Material, 
W89-10184 SE 


LEON UNIV. (SPAIN). DEPT. DE ECOLOGIA. 
Variations in Time and Space of Some Physical 
and Chemical Variables in the Bernesga River 
(Leon, Spain), 

W89-09668 2K 


LIEGE UNIV. (BELGIUM). LABS. DE 
GEOLOGIE DE L’INGENIEUR, 
D’HYDROGEOLOGIE. 
Finite Elements Modeling of a Large Water 
Table Aquifer in Transient Conditions, 
W89-09661 7c 


LIMNOLOGISCH INST., NIEUWERSLUIS 
(NETHERLANDS). 


Limnological Measurements of Nitrate Gradi- 
ents in the Littoral and Profundal Sediments of a 
Meso-Eutrophic Lake (Lake Vechten, The 
Netherlands), 

W89-09424 2H 


LINKOEPING UNIV. (SWEDEN). DEPT. OF 
WATER AND ENVIRONMENTAL 
RESEARCH. 
Determination of Adsorbable Organic Halogens 
(AOX) and Their Molecular Weight Distribu- 
tion in Surface Water Samples, 
W89-09951 5A 


LITTLE (ARTHUR D.), INC., CAMBRIDGE, 
MA, 
Overview of Sediment Quality in the United 
States, 
W89-10401 5B 


LOCKHEED ENGINEERING AND 
MANAGEMENT SERVICES CO., INC., LAS 
VEGAS, NV. 

National Stream Survey Phase 1: Field Oper- 

ations Report. 

W89-10246 5B 


LOCKHEED ENGINEERING AND SCIENCES 
CO., INC., LAS VEGAS, NV. 
Semi-Automated Colorimetric Method for the 
Determination of Monomeric Aluminum Species 
in Natural Waters by Flow Injection Analysis, 
W89-09274 5A 


Water Chemistry Methods in Acid Deposition 
Research: A Comparative Study of Analyses 
from Canada, Norway, and the United States, 
W89-09282 5A 


LONDON SCHOOL OF HYGIENE AND 
TROPICAL MEDICINE (ENGLAND). DEPT. 
OF TROPICAL HYGIENE. 

Infections Related to Water and Excreta: The 

Health Dimension of the Decade, 

W89-10102 5C 
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LONDON UNIV. (ENGLAND). DEPT. OF GEOGRAPHY. 


LONDON UNIV. (ENGLAND). DEPT. OF 
GEOGRAPHY. 
Rainfall Interception by Bracken in Open Habi- 
tats: Relations Between Leaf Area, Canopy Stor- 
age and Drainage Rate, 
W89-09484 21 


LONG ISLAND REGIONAL PLANNING 
BOARD, HAUPPAUGE, NY. 

Long Island Case Study, 

W89-10129 


LOS ALAMOS NATIONAL LAB., NM. 
ENVIRONMENTAL SCIENCE GROUP. 
Evaluation of Hydrologic Models in the Design 
of Stable Landfill Covers, 
W89-10371 5E 


LOUGHBOROUGH UNIV. OF TECHNOLOGY 
(ENGLAND). DEPT. OF CIVIL 
ENGINEERING. 
Training People to Meet the Global Need, 
W89-10110 5F 


LOUISIANA GEOLOGICAL SURVEY, BATON 
ROUGE. 
Comparison of Airborne GEMS/SAR with Sat- 
ellite-Borne Seasat/SAR Radar Imagery: The 
Value of Archived Multiple Data Sets, 
W89-10120 7B 


LOUISIANA STATE UNIV., BATON ROUGE. 
CENTER FOR WETLAND RESOURCES. 
Heavy Metal Concentrations along the Louisi- 
ana Coastal Zone, 
W89-09561 5B 


Environmental Impacts and Regulatory Policy 
Implications of Spray Disposal of Dredged Ma- 
terial in Louisiana Wetlands, 

W89-09945 5E 


Modeling Wetland Loss in Coastal Louisiana: 
Geology, Geography, and Human Modifica- 


tions, 

W89-09961 2L 
LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF CHEMICAL ENGINEERING. 

Relationships Between Micelle-Water and Octa- 

nol-Water Partition Constants for Hydrophobic 


Organics of Environmental Interest, 
W89-09827 2K 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF CIVIL ENGINEERING. 
Comparative Evaluation of the Estimators of the 
Log Pearson Type (LP) 3 Distribution, 
W89-09489 2E 
LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF GEOLOGY. 
Effects of Discharge of Municipal Waste on 
Water Quality of the Lower Mississippi River, 
W89-09548 5C 


LOUISIANA STATE UNIV., BATON ROUGE. 

INST. FOR ENVIRONMENTAL STUDIES. 
Determination of Optimal Toxicant Loading for 
oy Closure of a Hazardous Waste Site, 
W89-10081 SE 


Enhanced Biotransformation and Biodegrada- 
tion of Polychlorinated Biphenyls in the Pres- 
ence of Aminopolysaccharides, 

W89-10082 5B 


LOUISIANA WATER RESOURCES 
RESEARCH INST., BATON ROUGE. 
Fiscal Year 1987 Program Report (Louisiana 
Water Resources Research Institute). 
W89-10447 9D 


LOUISVILLE UNIV., KY. KIDNEY DISEASE 
PROGRAM. 
Bacterial Contamination of Hemodialysis Center 
Water and Dialysate: Are Current Assays Ade- 


quate, 
W89-09936 5A 
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LOWER COLORADO RIVER AUTHORITY, 
AUSTIN, TX. WATER POLICY AND 
PROGRAMS DIV. 

Urban Growth Management and Groundwater 

Protection: Austin, Texas, 

W89-10132 6E 


LOYOLA UNIV., NEW ORLEANS, LA. DEPT. 
OF BIOLOGICAL SCIENCES. 
Occurrences of Silica-scaled Chromophyte 
Algae in Predominantly Alkaline Lakes and 
Ponds in Iowa, 
W89-09689 2H 


LYON-1 UNIV., VILLEURBANNE (FRANCE). 

DEPT. DE BIOLOGIE ANIMALE ET 

ECOLOGIE. 
Ecological Profile of the Shoals, Chondrostoma 
nasus (Osteichthyes, Cyprinidae) in the French 
Upper Rhone: Structure of Habitat by Season 
and Location (Profil ecologique du Hotu, Chon- 
drostoma nasus (Osteichtyen, Cyprinide) dans le 
Haut-Rhone francais: structure d’habitat ponc- 
tuel et stationnel), 
W89-09810 2H 


MAINE UNIV. AT ORONO. DEPT. OF 
BOTANY AND PLANT PATHOLOGY. 
Two-Hundred-Year pH History of Woods, Sag- 
amore, and Panther Lakes in the Adirondack 
Mountains, New York State, 
W89-10050 5B 


MAINE UNIV. AT ORONO. DEPT. OF 
GEOLOGICAL SCIENCES. 
Comparison of Lake Sediments and Ombrotro- 
phic Peat Deposits as Long-Term Monitors of 
Atmospheric Pollution, 
W89-10090 5A 


MAINE UNIV. AT ORONO. DEPT. OF 
ZOOLOGY. 
Relation of Trace Metal Body Burdens and Gill 
Damage in Fish to Surface Water Acidification 
from Atmospheric Deposition, 
W89-10271 5C 


MAINE UNIV. AT ORONO. INST. FOR 
QUATERNARY STUDIES. 
Variability of Vegetation in Tidal Marshes of 
Maine, U.S.A., 
W89-09991 2L 


MALAGA UNIV. (SPAIN). DEPT. OF 
MICROBIOLOGY. 
Comparative Study of Coliform-enumeration 
Media from Seawater Samples, 
W89-09867 5A 


Viability of Salmonella Species in Natural 
Waters, 
W89-09947 5B 


MANHATTAN COLL., BRONX, NY. DEPT. OF 
ENVIRONMENTAL ENGINEERING AND 
SCIENCE. 
Statistical Model of Environmental Contami- 
nants Using Variance Spectrum Analysis. 
W89-10376 5B 


MANITOBA UNIV., WINNIPEG. DEPT. OF 
BOTANY. 
Interaction of Chronic Copper Toxicity with 
Nutrient Limitation in Two Chlorophytes in 
Batch Culture, 
W89-09931 5C 


Interaction of Chronic Copper Toxicity with 
Nutrient Limitation in Chemostat Cultures of 
Chlorella, 

W89-09932 5C 


MARIE CURIE-SKLODOWSKA UNIV., 
LUBLIN (POLAND). DEPT. OF BIOLOGY. 
Effect of Detergent ABS on Shrimp Crangon 
crangon L., 
W89-09530 5C 


MARSHALL (DAVID B.), PORTLAND, OR. 
Strategies for Long-Term Pollution Monitoring 
of the Coastal Oceans, 

W89-10088 TA 


MARSYANGDI HYDROELECTRIC 
DEVELOPMENT BOARD, KATHMANDU 
(NEPAL). 

Construction of the Marsyangdi Project in 

Nepal, 

W89-09699 8A 


MARYLAND UNIV., BALTIMORE. CENTER 
FOR BIOTECHNOLOGY. 
Simple, Rapid Method for Direct Isolation of 
Nucleic Acids from Aquatic Environments, 
W89-09419 7B 


MARYLAND UNIV., CAMBRIDGE, HORN 
POINT ENVIRONMENTAL LABS. 
Phosphorus Cycling in Arctic Lake Sediments: 
Adsorption and Authigenic Minerals, 
W89-09973 2H 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF AGRONOMY. 
Aluminum Leaching by Mineral Acids in Forest 
Soils: I. Nitric-Sulfuric Acid Differences, 
W89-09467 5B 


Aluminum Leaching by Mineral Acids in Forest 
Soils: II. Role of the Forest Floor, 
W89-09468 2G 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF METEOROLOGY. 
Cloud Top Liquid Water from Lidar Observa- 
tions of Marine Stratocumulus, 
W89-10035 2B 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF MICROBIOLOGY. 
Plasmid Mobility in the Ocean Environment, 
W89-10045 5B 


MARYLAND UNIV., SOLOMONS. CENTER 
FOR ENVIRONMENTAL AND ESTUARINE 
STUDIES. 
Effects of Tributyltin Compounds on Ionic Reg- 
ulation and Gill ATPase Activity in Estuarine 
Fish, 
W89-09350 5C 


MARYLAND UNIV., SOLOMONS. 
CHESAPEAKE BIOLOGICAL LAB. 
Atmospheric Deposition of Beryllium 7 in the 
Chesapeake Bay Region, 
W89-09298 2K 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. MICROSYSTEMS 
TECHNOLOGY LABS. 
Reconnaissance Investigation of Water Quality, 
Bottom Sediment, and Biota Associated with 
Irrigation Drainage in the Lower Rio Grande 
Valley and Laguna Atascosa National Wildlife 
Refuge, Texas, 1986-87, 
W89-10495 5C 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. RALPH M. PARSONS LAB. 
Tracer Water Transport and Subgrid Precipita- 
tion Variation within Atmospheric General Cir- 
culation Models, 
W89-10301 2B 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. RALPH M. PARSONS LAB. 
FOR WATER RESOURCES AND 
HYDRODYNAMICS. 
Hydrological Sampling: A Characterization in 
Terms of Rainfall and Basin Properties, 
W89-10419 2B 





MASSACHUSETTS UNIV., AMHERST. DEPT. 
OF GEOLOGY AND GEOGRAPHY. 
Hydrogeologic Factors Affecting Acid Neutral- 
ization in Cadwell Creek Watershed, West Cen- 
tral Massachusetts, 
W89-09888 2K 


MASSACHUSETTS UNIV., AMHERST. 
ENVIRONMENTAL INST. 
Septic System Cleaners: A Significant Threat to 
Groundwater Quality, 
W89-09866 5B 


MASSACHUSETTS UNIV., AMHERST. 

WATER RESOURCES RESEARCH CENTER. 
Annual Program Report-1988 (FY1987) (Massa- 
chusetts Water Resources Research Center), 
W89-10443 9D 


MASSACHUSETTS UNIV. AT BOSTON. 
ENVIRONMENTAL SCIENCE PROGRAM. 
Factors Affecting the Bioavailability of Hexach- 
lorobiphenyls to Benthic Organisms, 
W89-10054 5B 





Transport and Fate of Monoaromatic Hydrocar- 
bons in the Subsurface, Bemidji, Minnesota, Re- 
search Site, 

W89-10340 5B 


MASSACHUSETTS WATER RESOURCES 
AUTHORITY, BOSTON. 
New Massachusetts Toilet Standard Sets Water 
Conservation Precedent, 
W89-09860 3D 


MCGILL UNIV., MONTREAL (QUEBEC). 
DEPT. OF BIOLOGY. 
Phagotrophic Sustenance of a Metalimnetic 
Phytoplankton Peak, 
W89-09741 2H 


MCGILL UNIV., MONTREAL (QUEBEC). 
DEPT. OF CIVIL ENGINEERING. 
Entrainment by Buoyant Jet Between Confined 
Walls, 
W89-09446 8B 


Behavioral Responses to Low Levels of Toxic 
Substances in Rainbow Trout (Salmo Gairdneri, 
Rich), 

W89-10067 5C 


MCGILL UNIV., MONTREAL (QUEBEC). 
GEOTECHNICAL RESEARCH 
Toxicity Assessment of Tar Sands Tailings, 
W89-10074 


MCGILL UNIV., MONTREAL (QUEBEC). 
INST. OF OCEANOGRAPHY. 
Late Winter-Early Spring Sedimentation off the 
Great Whale River, Southeastern Hudson Bay, 
W89-09436 2L 


MCMASTER UNIV., HAMILTON (ONTARIO). 
DEPT. OF BIOLOGY. 
Zinc Influx Across the Isolated, Perfused Head 
Preparation of the Rainbow Trout (Salmo gaird- 
neri) in Hard and Soft Water, 
W89-09369 5B 


Physiological Disturbances in Rainbow Trout 
(Salmo gairdneri) during Acid and Aluminum 
Exposures in Soft Water of Two Calcium Con- 
centrations, 

W89-09745 5C 


MCMASTER UNIV., HAMILTON (ONTARIO). 
DEPT. OF GEOGRAPHY. 
Vegetation Patterns in James Bay Coastal 
Marshes: II. Effects of Hydrology on Salinity 
and Vegetation, 
W89-09376 2L 


Large Bedforms and Associated Hydraulic Con- 
ditions Within Microtidal-Inlet Channels, South- 
ern Gulf of St. Lawrence, Canada, 

W89-09435 2L 
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Groundwater Storage-Streamflow Relations 
During Winter in a Subarctic Wetland, Sas- 
katchewan, 

W89-09441 2E 


MCMASTER UNIV., HAMILTON (ONTARIO). 
DEPT. OF PATHOLOGY. 
Dietary Exposure of Rainbow Trout (Salmo 
gairdneri) to Great Lakes Coho Salmon (Oncor- 
hynchus kisutch Walbaum). Bioaccumulation of 
Halogenated Aromatic Hydrocarbons and Host 
Resistance Studies, 
W89-09926 5B 


MEDIZINISCHE AKADEMIE ’CARL GUSTAV 
CARUS’ DRESDEN (GERMAN D.R.). INST. 
FUER ALLGEMEINE UND KOMMUNALE 
HYGIENE. 

Virus Levels in River Waters, 

W89-09821 5B 


MELBOURNE UNIV. (AUSTRALIA). 
Man’s Response to Changes in the Australian 
Coastal Zone, 
W89-09593 4C 


MENOUFIA UNIV., SHIBIN AL-KOM 
(EGYPT). DEPT. OF SOIL SCIENCES. 
Effect of Sewage Irrigation on Yield, Tree Com- 
ponents and Heavy Metals Accumulation in 
Navel Orange Trees, 
W89-09626 3C 


METCALF AND EDDY, INC., WAKEFIELD, 
MA, 
Infrastructure Financing: Realities and Perspec- 
tives, 
W89-09649 6B 


METEOROLOGICAL OFFICE, BRACKNELL 
(ENGLAND). 
Real-time Analysis of Precipitation Using Satel- 
lites, Ground-based Radars, Conventional Ob- 
servations and Numerical Model Output, 
W89-09868 7B 


METROPOLITAN SANITARY DISTRICT OF 
GREATER CHICAGO, IL. DEPT. OF 
RESEARCH AND DEVELOPMENT. 
Automated Direct Measurements of Total Cya- 
nide Species and Thiocyanate, and their Distri- 
bution in Wastewater and Sludge, 
W89-09458 5D 


MIAMI UNIV., OXFORD, OH. DEPT. OF 
BOTANY. 
Dinitrogen Fixation in the Wet Meadows and 
Emergent Zones of Two Nebraska Sandhills 
Lakes, 
W89-09624 2H 


MIAMI UNIV., OXFORD, OH. DEPT. OF 
ZOOLOGY. 
Effects of Contaminants on the Frequencies of 
Allozymes in Populations of the Central Stoner- 
oller, . 
W89-10019 5C 


Differential Survivorship of Allozyme Geno- 
types in Mosquitofish Populations Exposed to 
Copper or Cadmium, 

W89-10020 5C 


MICHIGAN BIOTECHNOLOGY INST., 
LANSING. 
Effect of Heavy Metals on Methane Production 
and Hydrogen and Carbon Monoxide Levels 
During Batch Anaerobic Sludge Digestion, 
W89-09830 5D 


MICHIGAN DEPT. OF NATURAL 
RESOURCES, LANSING. AIR QUALITY DIV. 
Air Toxics and the Great Lakes, 
W89-09681 5G 


MICHIGAN TECHNOLOGICAL UNIV., 
HOUGHTON. DEPT. OF BIOLOGICAL 
SCIENCES. 
Atmospheric Deposition and Ionic Concentra- 
tions in Forest Soils of Isle Royale National 
Park, Michigan, 
W89-09469 5B 


Monitoring and Quality Assurance Procedures 
for the Study of Remote Watershed Ecosystems, 
W89-10099 TA 


MICHIGAN UNIV., ANN ARBOR. GREAT 
LAKES RESEARCH DIV. 
Biogenic Silica as an Estimate of Siliceous Mi- 
crofossil Abundance in Great Lakes Sediments, 
W89-09942 2H 


Effect of Chromium on Larval Chironomidae as 
Determined by the Optical-Fiber Light-Inter- 
ruption Biomonitoring System, 

W89-10239 7B 


MILAN UNIV, (ITALY). SEZIONE DI 
ECOLOGIA. 
Insect Emergence in a Stretch of the Po River 
{italy), 
W89-09977 2H 


MILLER (WADE) ASSOCIATES, INC., 
ARLINGTON, VA. 
Regulatory Impact Analysis: Benefits and Costs 
of Proposed Surface Water Treatment Rule and 
Total Coliform Rule. 
W89-10385 SF 


MINISTRY OF AGRICULTURE, FISHERIES 
AND FOOD, BURNHAM ON CROUCH 
(ENGLAND). FISHERIES LAB. 

Trends in Lead Levels in the Horse-mussel from 

the Western North Sea, 

W89-09695 SA 


MINISTRY OF HEALTH, RIYADH (SAUDI 
ARABIA). DEPT. OF PREVENTATIVE 
MEDICINE. 

Progress Achieved in the Control of Schistoso- 

miasis in Saudi Arabia, 

W89-09875 5G 


MINISTRY OF TRANSPORT AND PUBLIC 
WORKS, MIDDELBURG (NETHERLANDS). 
TIDAL WATERS DIV. 
Influence of the Spectral Composition of Irradi- 
ance on Primary Production in the Eastern 
Scheldt (The Netherlands), 
W89-10030 2L 


MINNESOTA UNIV., MINNEAPOLIS. 
Bulk and Distributed Parameter Mass-Transfer 
Models for Determination of the Source 
Strength at an Oil Spill/Ground-Water Inter- 
face, 
W89-10334 5B 


MINNESOTA UNIV., MINNEAPOLIS. ST. 
ANTHONY FALLS HYDRAULIC LAB. 
Negatively Buoyant Flow in Diverging Chan- 
nel: III. Onset of Underflow, 
W89-09443 8B 


Negatively Buoyant Flow in Diverging Chan- 
nel: IV. Entrainment and Dilution, 
W89-09444 8B 


Secondary Flow in Mildly Sinuous Channel, 
W89-09640 
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MINNESOTA UNIV., ST. PAUL. DEPT. OF FOREST RESOURCES. 


MINNESOTA UNIV., ST. PAUL, DEPT. OF 
FOREST RESOURCES. 
Innovative Designs for Water Quality Monitor- 
ing: Are We Asking the Questions Before the 
Data are Collected, 
W89-10089 TA 


MISSISSIPPI UNIV., UNIVERSITY. DEPT. OF 
CIVIL ENGINEERING. 
Statistical Self-Similarity in River Networks 
Parameterized by Elevation, 
W89-09320 2E 


MISSOURI UNIV., COLUMBIA. DEPT. OF 
GEOLOGY. 
Kinetics of Fe(II) Oxidation and Well Screen 
Encrustation, 
W89-09337 2K 


MISSOURI UNIV.-ROLLA. DEPT. OF 
GEOLOGICAL ENGINEERING. 
Historic Waste-Site Use and Geotechnical Char- 
acterization: Data Sources and Data Utility, 
W89-10117 7B 


MITSUBISHI-KASEI INST. OF 
TOXICOLOGICAL AND ENVIRONMENTAL 
SCIENCES, YOKOHAMA (JAPAN). 
Evaluation of Predictability of an Aquatic Envi- 
ronmental Fate Model by Using an Aquatic Mi- 
crocosm, 
W89-09955 7C 


MODENA UNIV. (ITALY). DIPT. DI 
BIOLOGIA ANIMALE. 
Histomorphological Changes in Some Organs of 
the Brown Bullhead, Ictalurus nebulosus Le- 
Sueur, Following Short--and Long-Term Expo- 
sure to Copper, 
W89-09539 5C 


MONASH UNIV., CLAYTON (AUSTRALIA). 
DEPT. OF BOTANY. 
Nitrogen Cycling in Salt-Marsh and Mangrove 
Sediments at Western Port, Victoria, 
W89-09982 2L 


MONCTON UNIV. (NEW BRUNSWICK). 
Determination of Acidic Herbicides and Related 
Compounds in Water and Soil by Capillary Gas 
Chromatography Using a Nitrogen-Phosphorous 
Detector, 

W89-09847 5A 


MONITOR LTD., EDINBURGH (SCOTLAND). 
Hydro Resources of Nepal, 
W89-09698 8C 


MONSANTO AGRICULTURAL PRODUCTS 
CO., ST. LOUIS, MO. 
Groundwater Ubiquity Score: A Simple Method 
for Assessing Pesticide Leachability, 
W89-10022 7B 


MONSANTO CO., ST. LOUIS, MO. 
Resolving Some Practical Questions About 
Daphnia Acute Toxicity Tests, 
W89-10242 5A 


MONSANTO ENVIRONMENTAL SCIENCES 
CENTER, ST. LOUIS, MO. 
How Clean Is Clean A Use of Hazard Assess- 
ment in Groundwater for Evaluation of an Ap- 
propriate Formaldehyde Spill Remedial Action 
Endpoint, 
W89-10079 5B 


Field Comparison of Laboratory-Derived Acute 
and Chronic Toxicity Data, 
W89-10232 5C 


MONTANA SALINITY CONTROL 
ASSOCIATION, CONRAD. 
Rubber Latex Encasement of Undisturbed Cores 
for Water Flow and Potential Measurements, 
W89-09470 7B 
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MONTANA STATE UNIV., BOZEMAN. DEPT. 
OF BIOLOGY. 
Inorganic Nitrogen Uptake and Regeneration in 
Perennially Ice-Covered Lakes Fryxell and 
Vanda, Antarctica, 
W89-09536 2H 


MONTANA UNIV., POLSON. FLATHEAD 
LAKE BIOLOGICAL STATION. 
Role of Light, Carbon Dioxide and Nitrogen in 
Regulation of Buoyancy, Growth and Bloom 
Formation of Anabaena flos-aquae, 
W89-09534 sc 


MORWIJK ENTERPRISES, VANCOUVER 
(BRITISH COLUMBIA). 
Field Investigation of a Small-Diameter, Cylin- 
drical, Contaminated Groundwater Plume Ema- 
nating from a Pyritic Uranium-Tailings Im- 
poundment, 
W89-10186 5B 


MOSCOW STATE UNIV. (USSR). 
Biotesting Water Containing Sulfonol and 
DNOC (Biotestirovanie vod Soderzhashclykh 
PAV (Sulfonol) i Dnok), 
W89-09814 5A 


MOSCOW STATE UNIV, (USSR). DEPT. OF 
CHEMISTRY. 
Ion Chromatography in Water Analysis, 
W89-10404 5A 


MOSCOW STATE UNIV. (USSR). DEPT. OF 
MICROBIOLOGY. 
Thermoanaerobium lactoethylicum spec. nov.: 
A New Anaerobic Bacterium from a Hot Spring 
of Kamchatka, 
W89-09389 2H 


MURDOCH UNIV. (WESTERN AUSTRALIA). 
SCHOOL OF ENVIRONMENTAL AND LIFE 
SCIENCE. 
Nutrient and Gilvin Levels in Waters of Coastal- 
Plain Wetlands in an Agricultural Area of West- 
ern Australia, 
W89-09984 2H 


MURORAN INST. OF TECH. (JAPAN). DEPT. 
OF CHEMICAL ENGINEERING. 
Heavy Metal Concentrations in Urban Snow as 
an Indicator of Air Pollution, 
W89-09913 5B 


MUSEUM NATIONAL D’HISTOIRE 
NATURELLE, PARIS (FRANCE). LAB. DE 
GEOLOGIE. 
Benthonic and Planktonic Microbial Productivi- 
ty in Recent Hypersaline Environments: A 
Review (Productivite Microbienne, Benthique et 
Planctonique, dans les Milieux Hypersales Ac- 
tuels: Une Revue), 
W89-09809 2H 


MUSEUM OF VICTORIA, ABBOTSFORD 
(AUSTRALIA). 
Vertical Distribution of Benthic Invertebrates in 
the Bed of the Thomson River, Victoria, 
W89-09985 2H 


NAGARJUNA UNIV., NAGARJUNANAGAR 
(INDIA). DEPT. OF ZOOLOGY. 
Combined Action of Carbaryl and Phenthoate 
on the Sensitivity of the Acetylcholinesterase 
System of the Fish, Channa punctatus (Bloch), 
W89-09412 8 


NAGASAKI UNIV. (JAPAN). FACULTY OF 
FISHERIES. 
Stratified Condition of Lake Kaiike on Kamiko- 
shiki Island with Reference to Inflow and Out- 
flow of Seawater (in Japanese), 
W89-09800 2L 


NAGOYA UNIV. (JAPAN). WATER 
RESEARCH INST. 
Pattern of Organic Matter Production by Natu- 
ral Phytoplankton Population in a Eutrophic 
Lake: 2. Extracellular products, 
W89-09976 2H 


NAGOYA WOMEN’S UNIV. (JAPAN). 
Effect of Nitrogen and Phosphorus Addition on 
the Phytoplankton Growth in Water Collected 
from Different Trophic Regions of Lake Biwa, 
W89-09522 5C 


NANJING UNIV. (CHINA). 
Characteristics of Tidal Current and Sedimenta- 
tion of Suspended Load on Tidal Mud Fiat in 
Jiangsu Province (in Chinese), 
W89-09758 2J 


NAPLES UNIV. (ITALY). DIPT. GENETICA, 

BIOLOGIA GENERALE E MOLECOLARE. 
Effects of Chronic Exposure to Cadmium or 
Copper on Idothea baltica (Crustacea, Isopoda), 
W89-09692 5C 


NATIONAL AERONAUTICS AND SPACE 

ADMINISTRATION, GREENBELT, MD. 

GODDARD SPACE FLIGHT CENTER. 
Retrieval of Total Precipitable Water Using Ra- 
diometric Measurements near 92 and 183 GHz, 
W89-10037 7B 


NATIONAL BUREAU OF OCEANOGRAPHY, 
HANGZHAU (CHINA). SECOND INST. OF 
OCEANOGRAPHY. 

Changjiang River Plume and Suspended Sedi- 

ment Transport in Hangzhou Bay, 

W89-09518 2J 


Transport of Major Dissolved Matter in Chang- 
jiang Estuary (in Chinese), 
W89-09753 2L 


NATIONAL BUREAU OF STANDARDS 
(IMSE), GAITHERSBURG, MD. CERAMICS 
CHEMISTRY AND BIOPROCESSES GROUP. 
Implications of Molecular Speciation and Topol- 
ogy of Environmental Metals: Uptake Mecha- 
nisms and Toxicity of Organotins, 
W89-10059 5A 


NATIONAL CENTRE FOR SCIENTIFIC 
RESEARCH, HAVANA (CUBA). 
Suitability for Soil Irrigation of Distillery Waste 
Treated by Stabilization Pond as Tertiary Treat- 
ment, 
W89-09987 3C 


NATIONAL COUNCIL OF THE PAPER 
INDUSTRY FOR AIR AND STREAM 
IMPROVEMENT, INC., KALAMAZOO, MI. 
CENTRAL-LAKE STATES REGIONAL 
CENTER. 
Investigations of Techniques for Purging 
Ground-Water Monitoring Wells and Sampling 
Ground Water for Volatile Organic Com- 
pounds, 
W89-10172 5A 


NATIONAL DISTILLERS AND CHEMICAL 

CORP., CINCINNATI, OH. HEALTH, 

SAFETY, AND ENVIRONMENT DEPT. 
Population Approaches to Aquatic Toxicology, 
W89-10217 5C 


NATIONAL ENVIRONMENTAL 
ENGINEERING RESEARCH INST., NAGPUR 
(INDIA). 

Water; A Vital Resource for the Developing 

World, 

W89-10104 6D 





NATIONAL ENVIRONMENTAL SATELLITE, 
DATA, AND INFORMATION SERVICE, 
WASHINGTON, DC. 

Precipitation Detection with Satellite Micro- 

wave Data, 

W89-10196 7B 


NATIONAL FISHERIES CONTAMINANT 

RESEARCH CENTER, COLUMBIA, MO. 
Determination, Fate, and Potential Significance 
of PCBs in Fish and Sediment Samples with 
Emphasis on Selected AHH-Inducing Con- 


geners, 
W89-09952 SA 


NATIONAL FISHERIES CONTAMINANT 
RESEARCH CENTER, YANKTON, SD. FIELD 
RESEARCH STATION. 
System for Reconstituting Special Water Quali- 
ties for Use in Chronic Toxicity Studies, 
W89-09824 5F 


NATIONAL FISHERIES RESEARCH 
CENTER-GREAT LAKES, ANN ARBOR, MI. 
On-Site Toxicity Testing: Applications in the 
United States and Soviet Union, 
W89-10269 5A 


NATIONAL FISHERIES RESEARCH 
CENTER-LEETOWN, KEARNEY: wv. 
Measuring Effects of Contaminant Stress on 
Fish Populations, 
W89-10235 5C 


NATIONAL HYDROLOGY RESEARCH INST., 
SASKATOON (SASKATCHEWAN). 
NORTHERN HYDROLOGY SECTION. 
Thermal Budget of River Ice Covers During 
Breakup, 
W89-09999 2C 


NATIONAL INST. FOR ENVIRONMENTAL 
STUDIES, IBARAKI (JAPAN). 
Chemical and Biological Factors on the Musty 
Odor Occurrence in Lake Kasumigaura, 
W89-09783 2H 


NATIONAL INST. FOR ENVIRONMENTAL 
STUDIES, TSUKUBA (JAPAN). 
First Measurement of the Primary Production of 
Epilithic Algae in Lake Tanganyika, 
W89-09521 2H 


NATIONAL INST. FOR ENVIRONMENTAL 
STUDIES, TSUKUBA (JAPAN). WATER AND 
SOIL ENVIRONMENT DIV. 
HPLC Determination of Linear Alkylbenzene- 
sulfonate (LAS) in Aquatic Environment: Sea- 
sonal Changes in LAS Concentration in Polluted 
Lake Water and Sediment, 
W89-09276 5A 


Depth Profiles of Dimethylarsinate, Monometh- 
ylarsonate, and Inorganic Arsenic in Sediment 
from Lake Biwa, 

W89-09791 5B 


General Distribution Profiles of Thirty-six Ele- 
ments in Sediments and Manganese Concretions 
of Lake Biwa, 

W89-09792 5B 


NATIONAL INST. FOR PETROLEUM AND 
ENERGY RESEARCH, BARTLESVILLE, OK. 
Adsorption and Degradation of Enhanced Oil 
Recovery Chemicals, 
W89-10181 5B 


NATIONAL INST. OF AGRO- 
ENVIRONMENTAL SCIENCES, KANNONDAI 
(JAPAN). REMOTE SENSING LAB. 
Water Turbidity and Perpendicular Vegetation 
Indices for Paddy Rice Flood Damage Analyses, 
W89-09635 7B 


ORGANIZATIONAL INDEX 


NATIONAL WATER WELL ASSOCIATION, DUBLIN, OH. 


NATIONAL INST. OF CHILD HEALTH AND 
HUMAN DEVELOPMENT, BETHESDA, MD. 
SECTION ON VIRUSES AND CELLULAR 
BIOLOGY. 

Quantitative ————— po of 

Acute Toxicity of Commercial 

Fathead Minnows: Effect of Molecular Size, 
W89-09933 


NATIONAL INST. OF HYDROLOGY, 
ROORKEE (INDIA). 
Unification of Muskingum Difference — 
W89-09450 


NATIONAL INST. OF OCEANOGRAPHY, 
HAIFA (ISRAEL). 
‘Field Error’ Related to Marine Sediment Con- 
tamination Studies, 
W89-09691 TA 


NATIONAL INST. OF STANDARDS AND 
TECHNOLOGY (NML), GAITHERSBURG, 
MD. CENTER FOR ANALYTICAL 
CHEMISTR 


rY. 
New River Sediment Standard Reference Mate- 
rial, 
W89-09394 5A 


NATIONAL MARINE FISHERIES SERVICE, 
BEAUFORT, NC. BEAUFORT LAB. 
Spatial Distribution of Larval Fishes About the 


Mississippi River Plume, 
W89-09743 2L 


NATIONAL MARINE FISHERIES SERVICE, 
SEATTLE, WA. COASTAL ZONE AND 
ESTUARINE STUDIES DIV. 
Contaminant Effects on Ovarian Development 
in English Sole (Parophyrs vetulus) from Puget 
Sound, Washington, 
W89-09365 5C 


NATIONAL OCEAN SERVICE, ANCHORAGE, 
AK. OCEAN ASSESSMENTS DIV. 
Natural Oil Seeps in the Alaskan Marine Envi- 


ronment, 
W89-10309 5B 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, ANN ARBOR, MI. 
GREAT LAKES ENVIRONMENTAL 
RESEARCH LAB. 
Orthophosphate Concentrations in Lake Water: 
Analysis of Rigler’s Radiobioassay Method, 
W89-09370 5A 


Sublethal Responses to Endrin in Sediment by 
Limnodrilus hoffmeisteri (Tubificidae), and in 
Mixed-Culture with Stylodrilus heringianus 
(Lumbriculidae), 
W89-09924 5C 
Sublethal Responses to Endrin in Sediment by 
Stylodrilus heringianus (Lumbriculidae) as meas- 
ured by a 137Cesium Marker Layer Technique, 
W89-09925 5c 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, ROCKVILLE, MD. 
OCEAN ASSESSMENTS DIV. 

Monitoring, Research, and Management: Inte- 

gration for Decisionmaking in Coastal Marine 

Environments, 

W89-10092 TA 
NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, SEATTLE, WA. PACIFIC 
MARINE ENVIRONMENTAL LAB. 

Attempt to Evaluate the Effects of an Anti- 

Turbidity System on Sediment Dispersion from 


a Hopper Dredge, 
W89-10203 5G 


NATIONAL PARK SERVICE, DENVER, CO. 


W89-10195 


NATIONAL RESEARCH CENTRE, CAIRO 
(EGYPT). WATER POLLUTION CONTROL 
LAB. 


Incidence of Antibiotic Resistant Bacteria in Un- 
derground Water, 
5D 


NATIONAL RESEARCH INST. FOR 
OCEANOLOGY, STELLENBOSCH (SOUTH 
AFRICA). 

Record of Events at the Orange River Mouth 

During the March 1988 Flood, 

W89-09603 2E 


NATIONAL TAIWAN UNIV., TAIPEI. INST. 
OF OCEANOGRAPHY. 

Resonant Seiche Motion in the Chesapeake Bay, 
W89-09297 2L 


NATIONAL TECHNICAL INFORMATION 
SERVICE, SPRINGFIELD, VA. 
Sanitary Landfills (Aug 86-Sep 88): Citations 
from the COMPENDEX Database. 
W89-10251 SE 


Environmental Impacts: Computer Analysis (Jan 
70-Sep 88). Citations from the NTIS Biblio- 
ic Database. 


graphic 
W89-10252 5C 


Heavy Metals in Water: 

Source, and Effects (Jan 76-Sep 88). Citaticns 
from the Energy Data Base. 

W89-10253 5B 


Sewer Rehabilitation (Jan 77-Aug 88). Citations 
from the Selected Water Resources Abstracts 
Database. 

W89-10259 8A 


Acid Precipitati 
W89-10299 5B 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). 
In-Situ Adsorption of Sr90 in a Sand Aquifer at 
the Chalk River Nuclear Laboratories, 
W89-09877 5B 


Inferences About the Mean from Censored 
Water Quality Data, 
W89-09892 5B 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). LAKES 
RESEARCH BRANCH. 
West Valley Plutonium and Americium-241 in 
Lake Ontario Sediments off the Mouth of Niaga- 
ra River, 
W89-09616 5B 


Sphagnum fuscum Moss as an Indicator of At- 
Cadmium Deposition Across wer 
W89-09678 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). RIVERS 
RESEARCH BRANCH. 

Assessment of Toxicant Activity in Sediments 

by the ECHA Biocide Monitor, 

W89-09677 5A 


Transport of Some Chlorinated Contaminants by 
the Water, Suspended Sediments, and Bed Sedi- 
ments in the St. Clair and Detroit Rivers, 

W89-10018 5B 


NATIONAL WATER WELL ASSOCIATION, 
DUBLIN, OH. 
Interpretation of Oxygen and Sulfur Isotopes 
from Dissolved Sulfates in Tills of Southern 
Alberta, Canada, 
W89-09329 2K 
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NATIONAL WILDLIFE FEDERATION, ANN ARBOR, Mi. GREAT LAKES NATURAL 


NATIONAL WILDLIFE FEDERATION, ANN 
ARBOR, MI. GREAT LAKES NATURAL 
RESOURCE CENTER. 
Sport Fish Consumption Advisories and Project- 
ed Cancer Risks in the Great Lakes Basin, 
W89-09919 5C 


NATIONAL WILDLIFE RESEARCH CENTRE, 
OTTAWA (ONTARIO). 
Organochlorine Contaminants in Eggs of Sea- 
birds in the Northwest Atlantic, 1968-1984, 
W89-09284 5B 


NEBRASKA STATE DEPT. OF 
ENVIRONMENTAL CONTROL, LINCOLN. 
SURVEILLANCE AND ANALYSIS 
PROGRAM. 
Water Quality Survey of the Big Blue River, 
Nebraska. 
W89-09607 5B 


NEBRASKA UNIV., LINCOLN. DEPT. OF 
AGRONOMY. 
Inclusive Infiltration Equation for Downward 
Water Entry Into Soil, 
W89-09885 2G 


NEBRASKA UNIV.-LINCOLN. DEPT. OF 


CHEMISTRY. 
Surface-Enhanced Resonance Raman Spectros- 
copy as an Ancillary High-Performance Liquid 
Chromatography Detector for Nitrophenol 
Compounds, 
W89-10000 5A 


NEBRASKA UNIV.-LINCOLN. DEPT. OF 
CIVIL ENGINEERING. 

Flow Directions with a Spreadsheet, 

W89-09344 2E 


Combining Surface Geoelectrics and Geostatis- 
tics for Estimating the Degree and Extent of 
Ground-Water Pollution, 

W89-10159 7B 


NEBRASKA UNIV.-LINCOLN. DEPT. OF 
FORESTRY, FISHERIES AND WILDLIFE. 
Production Rates of Aquatic Insects in a Turbid 
Reservoir, 
W89-09606 2H 


NETHERLANDS ENERGY RESEARCH 
FOUNDATION ECN, THE HAGUE. 
Measurement of the Leaching Behavior of 
Granular Solid Wastes, 
W89-09720 5B 


NEVADA UNIV., LAS VEGAS. DEPT. OF 
BIOLOGICAL SCIENCES. 
Survival and Detection of Bacteria in an Aquatic 
Environment, 
W89-09964 2H 


NEVADA UNIV., RENO. DEPT. OF CIVIL 
ENGINEERING. 
Effect of pH on the Indirect Photolysis Treat- 
ment of Three Refractory Herbicides, 
W89-09957 5D 


NEVADA UNIV. SYSTEM, LAS VEGAS. 
WATER RESOURCES CENTER. 
Effect of Length of Record on Estimates of 
Annual Precipitation in Nevada, 
W89-09447 7C 


NEW BRUNSWICK UNIV., FREDERICTON. 
DEPT. OF ELECTRICAL ENGINEERING. 
Nitrogen Removal in an Intermittently Aerated 
Completely Mixed Reactor, 
W89-09562 5D 


NEW HAMPSHIRE UNIV., DURHAM. DEPT. 
OF CHEMISTRY. 
Clear, Amine-containing Poly(Vinyl Chloride) 
Membrane for In Situ Optical Detection of 2,4,6- 
Trinitrotoluene, 
W89-09837 5A 


NEW HAMPSHIRE UNIV., DURHAM. DEPT. 
OF EARTH SCIENCES. 
Probability Distribution of Velocity in Natural 
Channel Cross Sections, 
W89-09322 8B 


NEW HAMPSHIRE UNIV., DURHAM. DEPT. 
OF PHYSICS. 
Preliminary Development of a Fiber Optic 
Sensor for TNT, 
W89-10370 5A 


NEW HAMPSHIRE UNIV., DURHAM. 

WATER RESOURCES RESEARCH CENTER. 
Fiscal Year 1987 Program Report (New Hamp- 
shire Water Resources Research Center), 
W89-10423 9D 


NEW MEXICO HEALTH AND 
ENVIRONMENT DEPT., SANTA FE. 
ENVIRONMENTAL IMPROVEMENT DIV. 
Health Implications of Radionuclide Levels in 
Cattle Raised Near U Mining and Milling Facili- 
ties in Ambrosia Lake, New Mexico, 
W89-09296 5C 


NEW MEXICO HEALTH AND 
ENVIRONMENT DEPT., SANTA FE. OFFICE 
OF EPIDEMIOLOGY. 
Cryptosporidiosis and Surface Water, 
W89-09918 5C 


NEW MEXICO INST. OF MINING AND 
TECHNOLOGY, SOCORRO. 
Aquatic Insects as Environmental Monitors of 
Trace Metal Contamination: Red River, New 
Mexico, 
W89-09609 5A 


NEW MEXICO STATE ENGINEER OFFICE, 
SANTA FE. 
Long-Term Options for Municipal Water Con- 
servation, 
W89-09858 3D 


NEW MEXICO STATE UNIV., LAS CRUCES. 
DEPT. OF ANIMAL AND RANGE SCIENCES. 
Improving Livestock Tolerance to Toxicants in 
Kochia Toward Increased Use as a Water-Effi- 
cient Crop, 
W89-10477 3F 


NEW MEXICO STATE UNIV., LAS CRUCES. 
DEPT. OF CHEMISTRY 
Removal and Selective Recovery of Heavy 
Metal Ions from Industrial Waste Waters, 
W89-10476 5D 


NEW MEXICO UNIV., ALBUQUERQUE. 
DEPT. OF GEOGRAPHY. 
Man’s Response to Change in the Coastal Zone 
of Pakistan, 
W89-09594 4c 


NEW SOUTH WALES UNIV., KENSINGTON 
(AUSTRALIA). WATER RESEARCH LAB. 
Density Measurement of Particle and Floc Sus- 
pensions, 
W89-09647 7B 


NEW YORK STATE DEPT. OF 
ENVIRONMENTAL CONSERVATION, 
ALBANY. 

In Situ River Exposure Vessel for Bioaccumula- 

tion Studies of Juvenile Fish, 

W89-10008 5A 


NEW YORK STATE DEPT. OF HEALTH, 
ALBANY. WADSWORTH CENTER FOR 
LABS. AND RESEARCH. 
Immunotoxicity of 2,3,7,8-Tetrachlorodibenzo- 
p-dioxin in a Complex Environmental Mixture 
from the Love Canal, 
W89-09373 5C 


NEWPORT NEWS WATERWORKS, VA. 
Meeting the SDWA Challenge, 
W89-09408 5F 


NICHOLLS STATE UNIV., THIBODAUX, LA. 
DEPT. OF EARTH SCIENCE. 
Man’s Response to Coastal Change in the North- 
ern Gulf of Mexico, 
W89-09710 4C 


NIIGATA UNIV, (JAPAN). FACULTY OF 
EDUCATION. 
Phosphorus Excretion by Some Zoobenthos in a 
Eutrophic Freshwater Lake and its Temperature 
Dependency, 
W89-09806 2H 


NIPPON INST. OF TECH., SAITAMA. DEPT. 
OF APPLIED STATISTICS. 
Critical Pollution Value of Heavy Metals Con- 
tained in River Sediments, 
W89-09774 5A 


Application of Dissimilarity Measure of Concen- 
tration Ratios and Its Critical Value to Heavy 
Metal Contained in Bottom Sediment, 

W89-09775 5B 


NORSK INST. FOR VANNFORSKNING, 
OSLO. 
Increasing Contributions of Nitrogen to the 
Acidity of Surface Waters in Norway, 
W89-09617 5B 


Effects of Municipal Sewage and Fertilizers on 
Benthic Marine Algae (Effekter av Kloakkvan- 
nutslipp og Overgjodsling pa Fastsittende 
Marine Alger), 

W89-09772 5C 


NORTH CANTERBURY CATCHMENT 
BOARD, CHRISTCHURCH (NEW ZEALAND). 
Form Resistance in Gravel Channels with 
Mobile Beds, 
W89-09643 2 


NORTH CAROLINA UNIV. AT CHAPEL 
HILL. DEPT. OF ENVIRONMENTAL 
SCIENCES AND ENGINEERING. 
Adaptation of Aquifer Microbial Communities 
to the Biodegradation of Xenobiotic Com- 
pounds: Influence of Substrate Concentration 
and Preexposure, 
W89-10003 5B 


NORTH CAROLINA UNIV., CHAPEL HILL. 
Alternative Oxidant and Disinfectant Treatment 
Strategies for Controlling Trihalomethane For- 
mation, 

W89-10361 SF 


NORTH DAKOTA UNIV., GRAND FORKS. 
DEPT. OF GEOLOGY. 
Bank Recession Processes, Rates, and Predic- 
tion, Lake Sakakawea, North Dakota, U.S.A., 
W89-09909 2J 


NORTH TEXAS STATE UNIV., DENTON. 
INST. OF APPLIED SCIENCES. 
Response of Hydrilla (Hydrilla verticillata (L.f.) 
Royle) to Diquat and a Model of Uptake under 
Nonequilibrium Conditions, 
W89-10006 4A 


Evaluation of the Indicator Species Procedure 
for Deriving Site-Specific Water Quality Crite- 
ria for Zinc, 

W89-10073 SA 


Microcosm Study of Lindane and Naphthalene 
for Model Validation, 
Ww89-10211 5B 





Bioconcentration of Lindane and Naphthalene in 
Bluegills (Lepomis macrochirus), 
W89-10228 5B 


NORTHEAST LOUISIANA UNIV., MONROE, 
TOXICOLOGY PROGRAM. 
Effect of Humic Acid on the Toxicity and Bioa- 
vailability of Trivalent Chromium, 
W89-09417 5C 


NORTHEASTERN FOREST EXPERIMENT 
STATION, DURHAM, NH. FORESTRY 
SCIENCES LAB. 
Precipitation and S y from 
Undisturbed Watersheds in the Fe Moun- 
tains of Oregon, 
W89-09618 2H 





NORTHWESTERN UNIV., EVANSTON, IL. 
DEPT. OF GEOLOGICAL SCIENCES, 
CO2 Storage and Alkalinity Trends in —_— 
W89-09822 


NOTRE DAME UNIV., IN. DEPT. OF 
BIOLOGICAL SCIENCES. 
Positive Relationship Between Groundwater 
Velocity and Submersed Macrophyte Biomass in 
Sparkling Lake, Wisconsin, 
W89-09744 2H 


NOTRE DAME UNIV., IN. DEPT. OF CIVIL 
ENGINEERING. 
Sequencing Batch Reactors for Biological 
Wastewater Treatment, 
W89-09425 5D 


OAK RIDGE NATIONAL LAB., TN. 
Effects of Acidic Deposition on Aquatic Re- 
sources in Canada: An Analysis of Past, Present, 
and Future Effects. 
W89-10377 5C 


OAK RIDGE NATIONAL LAB., TN. 

ENVIRONMENTAL SCIENCES DIV. 
Partitioning Between Dissolved Organic Macro- 
molecules and Suspended Particulates: Effects 
on Bioavailability and Transport of Hydropho- 
bic Organic Chemicals in Aquatic Systems, 
W89-10060 5B 


Integrated Fates and Effects Model for Estima- 
tion of Risk in Aquatic Systems, 
W89-10062 5C 


Evaluating Ecosystem Response to Toxicant 
Stress: A State Space Approach, 
W89-10063 5C 


Efficient Algal Bioassay Based on Short-Term 
Photosynthetic Response, 
W89-10237 5C 


— OF CITY MANAGER, PIKEVILLE, 


Say Contracts Out Treatment Plant O&M, 
W89-09591 


OHIO STATE UNIV., COLUMBUS. DEPT. OF 
CHEMICAL ENGINEERING. 
Novel Two-Stage Three Phase Fluidized Bed 
Bioreactor with Immobilized Living Cells for 
Wastewater Treatment Application, 
W89-10484 5D 


OHIO STATE UNIV., COLUMBUS. DEPT. OF 
STATISTICS. 
Statistical Analysis of Ground Water Contami- 
nation of the Alert Apron and Northern Landfill 
Areas of Wurtsmith AFB, Michigan, 
W89-10368 5B 


OKLAHOMA STATE UNIV., STILLWATER. 
DEPT. OF ZOOLOGY. 
Uninduced Rat Liver Microsomes as a Metabol- 
ic Activation System for the Frog Embryo Tera- 
togenesis Assay-Xenopus (FETAX), 
W89- 10066 5A 
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PERSONAL AND COMMUNITY PREVENTATIVE HEALTH SERVICES, JERUSALEM (ISRAEL). 


OKLAHOMA UNIV., NORMAN. DEPT. OF 
BOTANY AND MICROBIOLOGY. 
Influence of Alternate Electron Acceptors on 
the Metabolic Fate of Hydroxybenzoate Isomers 
in Anoxic Aquifer Slurries, 
W89-09421 5B 


OLD DOMINION UNIV., NORFOLK, VA. 
DEPT. OF BIOLOGICAL SCIENCES. 
Evaluation of Two Methods for Estimating Be- 
lowground Production in a Freshwater Swamp 
Forest, 
W89-09625 7B 


OLD DOMINION UNIV., NORFOLK, VA. 
DEPT. OF OCEANOGRAPHY. 
oer Behaviour of Selenium in San Francis- 


89-0472 5B 


ONO LIMNOLOGICAL STATION, UBE 
(JAPAN). 
Studies on the Catchment Areas and the Reten- 
tion Time of Dammed Lake Ono (in — 
W89-09770 


ONTARIO CENTRE FOR REMOTE SENSING, 
TORONTO. 
Case Studies on the Application of Remote 
Sensing Data to Geotechnical Investigations in 
Ontario, 
W89-10115 7B 


OREGON STATE UNIV., CORVALLIS. COLL. 
OF FORESTRY. 
Review of the Crater Lake Limnological Pro- 


grams, 
W89-10091 2H 


OREGON STATE UNIV., CORVALLIS. DEPT. 

OF BOTANY AND PLANT PATHOLOGY. 
Irrigation Water as a Source of Inoculum of Soft 
Rot Erwinias for Aerial Stem Rot of Potatoes, 
W89-09632 5B 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF CHEMISTRY. 
Automated Two-Column Ion Exchange System 
for Determination of the Speciation of Trace 
Metals in Natural Waters, 
W89-09358 5A 


Two-column Ion-exchange Method for the De- 
termination of Copper-Complexing Capacity 
and Conditional Stability Constants of Copper 
Complexes for Ligands in Natural Waters, 
W89-09395 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF FOREST ENGINEERING. 

Woody Debris and Its Contribution to Pool 
Formation in a Coastal Stream 50 Years after 
rp 


gging, 
W89-09364 2H 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF GEOGRAPHY. 
Sediment Routing in a Small Basin in 
the Blast Zone at Mount St. Helens, Washing- 
ton, U.S. A., 
W89-09907 2 


OSAKA ELECTRO-COMMUNICATION UNIV. 
(JAPAN). FACULTY OF ENGINEERING. 

Continuous Current Measurements in Lake Biwa 
(1)--Method and Some Results--(in semana 
W89-09794 


OSLO UNIV. (NORWAY). 
Man’s Response to Changes in the Coastal Zone 
of Norway, 
W89-09708 4c 


OSLO UNIV. (NORWAY). BIOLOGISK INST. 
Mercury Content in Brown Trout Salmo trutta 
from Lake Tyrifjorden (Kvikksolvinnholdet hos 
Orreten i Tyrifjorden), 

W89-09766 5B 


Japweed--Sargassum muticum--Biological Pollu- 
tion of European Waters Gapansk Drivtang-- 


OSLO UNIV. (NORWAY). ZOOLOGICAL 
MUSEUM. 
Increased Water Level Lowering--Effect on 
Fish Population (Utvidet Senkning i Regulerte 
Innsjoer--Effekt pa Fisket), 
W89-09767 81 


Long Data Series on Fresh Water Fish Stocks 
(Langvarige Fiskeribiologiske Forskningspro- 
grammer i Ferskvann), 

W89-09768 2H 


OTTAWA UNIV. (ONTARIO). DEPT. OF 
BIOLOGY. 
Conservation of Wetlands: Do Infertile Wet- 
lands Deserve a Higher Priority, 
W89-09386 2H 


OTTAWA UNIV. (ONTARIO). DEPT. OF 
CIVIL ENGINEERING. 
Joint Use of the HEC-2 Model and a Physical 
Model for Floodline Delineation Upstream of a 
Bridge, 
W89-09998 2E 


OXFORD UNIV. (ENGLAND). SOIL SCIENCE 
LAB. 
Distribution of Heavy Metals Between the Prin- 
cipal Components of Digested Sewage Sludge, 
W89-09829 SA 


PAKISTAN WATER AND POWER 

DEVELOPMENT AUTHORITY, LAHORE. 
Low Head Hydro Development in Pakistan, 
W89-09700 8A 


PAN AMERICAN HEALTH ORGANIZATION, 
WASHINGTON, DC, ENVIRONMENTAL 
HEALTH PROGRAM. 
Drinking-Water Improvement in the Americas 
with Mixed Oxidant Gases Generated On-Site 
for Disinfection (MOGGOD), 
W89-09390 SF 


PAPADOPULOS (S.S.) AND ASSOCIATES, 
INC., ROCKVILLE, MD. 
Well Posedness of Some Wave Formulations of 
the Shallow Water Equations, 
W89-09664 8B 


PATE SYSTEMS, INC., HOUSTON, TX. 
Computer-Aided Management for Wastewater 
Operations and Planning, 

W89-09590 5D 


PATUXENT WILDLIFE RESEARCH CENTER, 
LAUREL, MD. 
Lead Poisoning and other Mortality Factors in 
Trumpeter Swans, 
W89-10017 5C 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF MINERAL ENGINEERING. 
Physical and Numerical Studies of a Fracture 
System Model, 
W89-09319 2F 


PERSONAL AND COMMUNITY 
PREVENTATIVE HEALTH SERVICES, 
JERUSALEM (ISRAEL). 

Waterborne Enteric Disease Outbreaks in Israel, 

1976-1985, 

W89-09512 x 


Microbiologic Drinking Water Quality in Israel: 
Standards, Monitoring, and Treatment, 
W89-09513 5F 
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PHILIPPINES UNIV. AT MANILA. DEPT. OF EPIDEMIOLOGY AND BIOSTATISTICS. 


PHILIPPINES UNIV. AT MANILA, DEPT. OF 
EPIDEMIOLOGY AND BIOSTATISTICS. 
Can the Case-Control Method Be Used to 
Assess the Impact of Water Supply and Sanita- 
tion of Diarrhoea: A Study in the Philippines, 
W89-09384 SA 


PIRNIE (MALCOLM), INC., WHITE PLAINS, 


Evaluation of Appropriate Expressions of Toxic- 
ity in Aquatic Plant Bioassays as Demonstrated 
by the Effects of Atrazine on Algae and Duck- 


wi ) 
W89-10083 5A 


POITIERS UNIV. (FRANCE). LAB. DE 
CHIMIE DE L’EAU ET DES NUISANCES. 
Ozonation of an Extracted Aquatic Fulvic Acid: 
Theoretical and Practical Aspects, 
W89-09580 5F 


POLISH ACADEMY OF SCIENCES, CHYBIE. 

FISH CULTURE EXPERIMENTAL STATION. 
Water Pollution Caused by Fish Rearing, 
W89-09531 5B 


POLISH ACADEMY OF SCIENCES, 
KRAKOW. INST. OF GEOGRAPHY AND 
SPATIAL ORGANIZATION. 

Spring Phosphorus Conversion in Water And 

Seston of Pluss-see Lake, 

W89-09526 5B 


POLISH ACADEMY OF SCIENCES, SOPOT. 
INST. OF OCEANOLOGY. 
Seasonality in an Arctic Fjord Ecosystem: 
Hornsund, Spitsbergen, 
W89-09332 2L 


POLISH ACADEMY OF SCIENCES, 
WARSAW. INST. OF GEOPHYSICS. 
Attenuation and Phase Shift in Linear Flood 
Routing, 
W89-09352 2E 


Moments and Cumulants of Linearized St. 
Venant Equation, 
W89-09665 7C 


PONDICHERRY UNIV. (INDIA). SALIM ALI 
SCHOOL OF ECOLOGY. 
Environmental Status of Cobalt and Its Micro- 
determination With 7-Nitroso-8-Hydroxyquino- 
line-5-Sulfonic Acid in Waters, Aquatic Weeds 
and Animal Tissues, 
W89-09505 5A 


Sub-Microdetermination of Antimony (III) and 
Antimony (V) in Natural and Polluted Waters 
and Total Antimony in Biological Materials by 
Flameless AAS Following Extractive Separa- 
tion With N-p-Methoxyphenyl-2-Furylacrylohy- 
droxamic Acid, 

W89-09506 5A 


PORT ELIZABETH UNIV. (SOUTH AFRICA). 
DEPT. OF ZOOLOGY. 
Effects of Qatar Light Crude Oil on the Salt- 
marsh Crab Sesarma catenata and its Implica- 
tions in the Field: Toxicity to Adults and 


Larvae, 
W89-09597 sc 


PORT HARCOURT UNIV. (NIGERIA). DEPT. 
OF MICROBIOLOGY. 
Petroleum Hydrocarbon Degradation by Can- 
dida Species, 
W89-09555 5G 


Primary Biodegradation of Anionic Surfactants 
in Laundry Detergents, 
W89-09993 5B 


PORT HARCOURT UNIV. (NIGERIA). DEPT. 
OF ZOOLOGY. 
Geophysical Limnology of Lake Oguta in 
Southeastern Nigeria with Notes on Its Possible 


Origin, 
W89-10029 2H 
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POTCHEFSTROOM UNIV. FOR C.H.E, 
(SOUTH AFRICA). DEPT. OF 
MICROBIOLOGY. 

Counting and Isolating Nitrifying Bacteria from 

Water and Soil, 

W89-09604 7B 


PRINCETON UNIV., NJ. DEPT. OF CIVIL 
ENGINEERING AND OPERATIONS 
RESEARCH. 

Biodegradation of Trichloroethylene and Bio- 

manipulation of Aquifers, 

W89-10483 5D 


PRINCETON UNIV., NJ. WATER 
RESOURCES PROGRAM. 
Relationship Between the Time Condensation 
Approximation and the Flux-Concentration Re- 
lation, 
W89-09486 2G 


PROCTER AND GAMBLE CO., CINCINNATI, 

OH. ENVIRONMENTAL SAFETY DEPT. 
Biodegradation Kinetics of Linear Akylbenzene 
Sulfonate in Sludge-Amended Agricultural 


Soils, 
W89-09418 5B 


Adaptation to a Quaternary Ammonium Surfac- 
tant in Aquatic Sediment Microcosms, 
W89-10012 5B 


Environmental Influence on the Response of 
Aquatic Laboratory Ecosystems to a Toxicant, 
W89-10219 sc 


PROCTER AND GAMBLE CO., CINCINNATI, 

OH. IVORYDALE TECHNICAL CENTER. 
Interstitial Water Sampling in Ecotoxicological 
Testing: Partitioning of a Cationic Surfactant, 
W89-10053 5B 


Field Utilization of Clinical Measures for the 
Assessment of Xenobiotic Stress in Aquatic Or- 
ganisms, 

W89-10064 5C 


Practical Applications and Comparisons of En- 
vironmental Exposure Assessment Models, 
W89-10227 5B 


PUERTO RICO UNIV., RIO PIEDRAS. DEPT. 
OF BIOLOGY. 
Survival and Activity of Streptococcus faecalis 
and Escherichia coli in Petrol 
Tropical Marine Waters, 
W89-09285 5A 





PURDUE UNIV., LAFAYETTE, IN. DEPT. OF 
AGRONOMY. 
Effects of Soil Temperature and Water on Maize 
Root Growth, 
W89-09584 21 


PURDUE UNIV., LAFAYETTE, IN. SCHOOL 
OF CIVIL ENGINEERING. 
Calibration of an Objective Function for the 
Optimization of Real-Time Reservoir Oper- 
ations, 
W89-09883 4A 


QINGHAI INST. OF SALT LAKE, XINING 
(CHINA). 
Carbon Isotopic Studies of the Sediments in 
Lakes Qarhan and Frome (in Chinese), 
W89-09754 2H 


Distribution of Trace Elements in Salt Lakes of 
Xizang (Tibet) (in Chinese), 
W89-09761 2H 


Study of Clay Minerals in Some Salt Lakes of 
China (in Chinese), 
W89-09763 2H 


QUAID-I-AZAM UNIV., ISLAMABAD 


(PAKISTAN). DEPT. OF CHEMISTRY. 


Trace Metal Content of Six Arabian Sea Fish 
Species Using a Direct Nitric Acid Based Wet 
Oxidation Method, 

W89-09715 SA 


QUEBEC UNIV., RIMOUSKI. DEPT. OF 


OCEANOGRAPHY. 
Wind-Driven Motions at the Mouth of the 
Lower St. Lawrence Estuary, 
W89-09940 2L 


QUEEN’S UNIV., BELFAST (NORTHERN 
IRELAND). DEPT. OF CHEMICAL 
ENGINEERING. 
Two Resistance Mass Transfer Model for the 
Adsorption of Dyes onto Bagasse Pith, 
W89-09610 5D 


QUEENSLAND DEPT. OF PRIMARY 
INDUSTRIES, BRISBANE (AUSTRALIA). 
FISHERIES MANAGEMENT BRANCH. 
Hydrology and Fish Fauna of Canal Develop- 
ments in an Intensively Modified Australian Es- 
tuary, 
W89-09473 6G 


RADIAN CORP., AUSTIN, TX. 
Characterization of Produced Waters from Un- 
derground Natural Gas Storage Reservoir Oper- 
ations. Volume II--Appendix D: Analytical Data 
Report, Topical Report (July 1986 to June 
1988), 
W89-10199 5A 


RAJASTHAN UNIV., JAIPUR (INDIA). 
INDIRA GANDHI CENTRE FOR HUMAN 
ECOLOGY, ENVIRONMENTAL AND 
POPULATION STUDIES. 
Preliminary Observations on Experimental Ex- 
posure of Food Crop Seedlings to Simulated 
Acid Rain in Rajasthan, 
W89-09680 5C 


RENNES-1 UNIV, (FRANCE). LAB. DE 

BIOLOGIE MOLECULAIRE. 
Measurement and Induction of Cytochrome P- 
450 and Monooxygenase Activities in a Primary 
Culture of Rainbow Trout (Salmo gairdneri) 
Hepatocytes (Mise en Evidence et Induction du 
Cytochrome P-450 et d’Activites Monooxygen- 
ases Dans une Culture Primaire d’Hepatocytes 
de Truit Arc-en-ciel (Salmo Gairdneri)), 
W89-09301 5A 


RHODE ISLAND UNIV., KINGSTON. DEPT. 
OF ZOOLOGY. 
Factors Regulating Cladoceran Dynamics in a 
Venezuelan Floodplain Lake, 
W89-09535 2H 


RHODE ISLAND UNIV., KINGSTON. 

GRADUATE SCHOOL OF OCEANOGRAPHY. 
Modeling the Effects of Temperature, Light, 
and Nutrients on Primary Productivity: An Em- 
pirical and a Mechanistic Approach Compared, 
W89-09739 2L 


RHODE ISLAND UNIV., KINGSTON. 
MARINE AFFAIRS PROGRAM. 
Narragansett Bay Pollution Control: An Evalua- 
tion of Program Outcome, 
W89-09946 5G 


RHODES UNIV., GRAHAMSTOWN (SOUTH 
AFRICA). DEPT. OF CHEMISTRY AND 
BIOCHEMISTRY. 
Effect of Calcium on Anaerobic Digestion, 
W89-09988 5D 





RHODES UNIV., GRAHAMSTOWN (SOUTH 
AFRICA). HYDROLOGICAL RESEARCH 
UNIT. 
Applicability of Two Single Event Models to 
Catchments with Different Physical Characteris- 


tics, 
W89-09355 2E 


RIJKSINSTITUUT VOOR DE 
VOLKSGEZONDHEID EN MILIEUHYGIENE, 
BILTHOVEN (NETHERLANDS). 
Derivation of Conditions Describing Transport 
Across Zones of Reduced Dynamics Within 
Multiphase Systems, 
W89-09324 2F 


RIJKSUNIVERSITAIR CENTRUM TE 

ANTWERPEN (BELGIUM). LABORATORIUM 

VOOR ALGEMENE BIOLOGIE. 
Hydrobiological Studies of Surface Waters in 
Antwerp: 2. The Water of the Moat of Fort 
Merksem (Hydrobiologisch Onderzoek van Op- 
perviaktewaters in Antwerpen: 2. Het Vesting- 
water van het Fort Van Merksem), 
W89-09874 2H 


RIVER DEE JOINT ORGANICS LAB., 
HUNTINGDON (ENGLAND). 
Determination of Phenylalanine in River Water 
by — Liquid ne 
W89-094 A 


ROBENS INST. OF INDUSTRIAL AND 
ENVIRONMENTAL HEALTH AND SAFETY, 
GUILDFORD (ENGLAND). 
Use of Bacteriophage as Tracers of Aerosols 
Liberated by Sludge Suction Appliances, 
W89-09507 5A 


ROBERT GORDON’S INST. OF TECH., 
ABERDEEN (SCOTLAND). BRITISH 
ANTARCTIC SURVEY MEDICAL UNIT. 
Bacteriological Examination of the Water 
Supply on an Antarctic Base, 
W89-09381 5B 


ROBERT S. KERR ENVIRONMENTAL 
RESEARCH LAB., ADA, OK. 
Comparison of Methods to Determine Oxygen 
Demand for Bioremediation of a Fuel Contami- 
nated Aquifer, 
W89-09279 5A 


Adsorption of Selected Organic Contaminants 
onto Possible Well Casing Materials, 
W89-10167 5B 


ROCKEFELLER UNIV., NEW YORK. LAB. 
ANIMAL RESEARCH CENTER. 
In Vitro Cytotoxicity of Polychlorinated Bi- 
phenyls (PCBs) and Toluenes to Cultured Blue- 
gill Sunfish BF-2 Cells, 
W89-10076 5C 


ROCKY MOUNTAIN CONSULTANTS, INC., 
ENGLEWOOD, CO. 
Full Scale Radium Removal System for a Small 
Community, 
W89-10247 5F 


ROORKEE UNIV. (INDIA). DEPT. OF CIVIL 
ENGINEERING. 
Speciation of Copper and Zinc in Sewage 
Sludge, 
W89-09576 5D 


ROSWELL PARK MEMORIAL INST., 
BUFFALO, NY. DEPT. OF EXPERIMENTAL 
BIOLOGY. 
Carcinogenicity of Benzo(a)pyrene in Rainbow 
Trout Resulting from Embryo Microinjection, 
W89-09928 5C 


ROTHAMSTED EXPERIMENTAL STATION, 
HARPENDEN (ENGLAND). 
Unused Fertilizer Nitrogen in Arable Soils--Its 
Contribution to Nitrate Leaching, 
'W89-09291 5B 
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SLOVENSKA AKADEMIA VIED, BRATISLAVA (CZECHOSLOVAKIA). 


ROYAL INST. OF TECH., STOCKHOLM 
(SWEDEN). DEPT. OF HYDRAULICS 
ENGINEERING, 
Application of the Discrete Fracture Network 
Concept with Field Data: Possibilities of Model 
Calibration and Validation, 
W89-09325 2F 


ROYAL ROADS MILITARY COLL., 
VICTORIA (BRITISH COLUMBIA). DEPT. OF 
CHEMISTRY. 
Arsenic Speciation in Marine Interstitial Water: 
The Occurrence of Organoarsenicals, 
W89-09944 5B 


RUHR UNIV., BOCHUM (GERMANY, F.R.). 
LEHRSTUHL FUER WASERWIRTSCHAFT 


UMWELTTECHNIK I. 
Including Daily Constraints in a Monthly Reser- 
voir Operation Model for Low-Flow, 
W89-09660 4A 


SAINT MARY’S UNIV., HALIFAX (NOVA 
SCOTIA). DEPT. OF GEOGRAPHY. 
Man’s Response to Changes in the Canadian 
Coastal Zone, 
W89-09712 4c 


SAN DIEGO STATE UNIV., CA. DEPT. OF 
GEOGRAPHY. 
Pacific Coastal Zone of the United States, 
W89-09711 


SANTIAGO UNIV. (SPAIN). DEPT. OF 
CHEMICAL ENGINEERING. 
Start Up of UASB Reactors Treating Sucrose- 
containing Substrates with a Low COD/Sulfate 


Ratio, 
W89-09570 5D 


SASKATCHEWAN RESEARCH COUNCIL, 
SASKATOON. 
Calculation of Constant-Rate Drawdowns from 
Stepped-Rate Pumping Tests, 
W89-09338 7B 


SASKATCHEWAN UNIV., SASKATOON. 
DEPT. OF CIVIL ENGINEERING. 
Design and Construction of a Prehydrated Sand- 
Bentonite Liner to Contain Brine, 
W89-09399 5G 


SASKATCHEWAN UNIV., SASKATOON. 
DEPT. OF GEOGRAPHY. 
Spatial and Temporal Patterns of Suspended- 
— Yield in the Saskatchewan River 


W89-09440 2J 


SASKATCHEWAN UNIV., SASKATOON. DIV. 
OF HYDROLOGY. 
Energy-Budget Snowmelt Model for the Cana- 
dian Prairies, 
W89-09439 2C 


SASKATCHEWAN UNIV., SASKATOON, 
TOXICOLOGY RESEARCH CENTRE. 
Geotoxicity of Multiple Sclerosis: The Henri- 
bourg, Saskatchewan, Cluster Focus, II. The 
Soil, 
W89-09914 5C 


SAVANNAH RIVER ECOLOGY LAB., AIKEN, 
SC 


Influence of Habitat Structure on Fish Assem- 
blage Composition in Southeastern Blackwater 
Streams, 

W89-09621 2H 


SAVANNAH RIVER ECOLOGY LAB., AIKEN, 
SC. DIV. OF STRESS AND WILDLIFE 
ECOLOGY. 
Wood Storks of the Birdsville Colony and 
Swamps of the Savannah River Plant: 1986 
Annual Report, 
W89-10384 6G 


SCIENCE APPLICATIONS INTERNATIONAL 
CORP., MCLEAN, VA. 
Installation Restoration Phase II--Con- 
firmation/Quantification, Stage 1: McEntire Air 
National Guard Base. 
W89-10284 5B 


SEA FISHERIES RESEARCH INST., CAPE 
TOWN (SOUTH AFRICA). 
Mesoscale Heterogeneities of the Phytoplankton 
Distribution in St. Helena Bay, South Africa, 
Following an Upwelling Event, 
W89-09596 2L 


Hydrocarbons in Mussels Around the Cape Pe- 
ninsula, South Africa, 
W89-09599 5B 


SEPARATION SYSTEMS TECHNOLOGY, 
SAN DIEGO, CA. 
Development of an Improved Cleaning Solution 
for ROWPU Units, 
W89-10360 3A 


SHEFFIELD UNIV. (ENGLAND). 
Hydrological Impact of the Parangana Dam on 
the Mersey River, Tasmania, 

W89-09520 6G 


SHEFFIELD UNIV. (ENGLAND). DEPT. OF 
GEOGRAPHY. 
Impact of the Parangana Dam on the River 
Mersey, Tasmania, 
W89-09910 6G 


SHELL RESEARCH LTD., SITTINGBOURNE 
(ENGLAND). 
Method for Evaluating Effects of Toxic Chemi- 
cals on Fish Growth Rates, 
W89-10077 5C 


SHIMANE UNIV., MATSUE (JAPAN). DEPT. 
OF BIOLOGY. 
Present State of Aquatic Plants in Lake Biwa 
and its Surrounding Water Bodies, 
W89-09799 2H 


SHIMANE UNIV., MATSUE (JAPAN). 
FACULTY OF SCIENCE. 
Seasonal Growth and Biomass of Trapa japonica 
Flerov in Ojaga-ike Pond, Chiba, Japan, 
W89-09685 5C 


SIENA UNIV. (ITALY). DIPT. DI BIOLOGIA 
AMBIENTALE, 

Mercury in the Mediterranean, 

W89-09690 5B 


Black-Headed Gull’s Adaptation to Polluted En- 
vironments: The Role of the Mixed-Function 
Oxidase Detoxication System, 

W89-09958 5C 


SIMON FRASER UNIV., BURNABY (BRITISH 

COLUMBIA). DEPT. OF GEOGRAPHY. 
Geomorphic Impact of the Catastrophic Octo- 
ber 1984 Flood on the Planform of Squamish 
River, Southwestern British Columbia, 
W89-09437 2E 


SLOVENSKA AKADEMIA VIED, 
BRATISLAVA (CZECHOSLOVAKIA). 
Bacterial Decomposition of Leaves from Select- 
ed Woody Plant Species in an Irrigation Canal 
in East-Slovakian Lowlands (Bakterialny Rozk- 
lad Listoveho Opadu Vybranych Druhov 
Drevin v Hydromelioracnom Kanali na Vycho- 
doslovenskej Nizine), 
W89-09818 2H 
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SLOVENSKA AKADEMIA VIED, KOSICE (CZECHOSLOVAKIA). CENTRUM 


SLOVENSKA AKADEMIA VIED, KOSICE 

(CZECHOSLOVAKIA). CENTRUM 

BIOLOGICKO-EKOLOGICKYCH VIED. 
Macrozoobenthos in Tributaries of Lake Izra 
(Makrozoobentos Pritokov Jazera Izra), 
W89-09746 2H 


SMITH AND GILLESPIE ENGINEERS, INC., 
SARASOTA, FL. 
Water Quality Efficiency of an Urban Commer- 
cial Wet Detention Stormwater Management 
System at the Boynton Beach Mall in South 
Palm Beach County, Florida, 
W89-09371 4A 


SMITHSONIAN ENVIRONMENTAL 
RESEARCH CENTER, EDGEWATER, MD. 
Growth and Senescence in Plant Communities 
Exposed to Elevated CO2 Concentrations on an 
Estuarine Marsh, 
W89-09703 2L 


Estuarine Invertebrates and Fish: Sampling 
Design and Constraints for Long-Term Meas- 
urements of Population Dynamics, 

W89-10096 TA 


SMITHSONIAN TROPICAL RESEARCH 
INST., BALBOA (PANAMA). 
Ecological Effects of a Major Oil Spill on Pana- 
manian Coastal Marine Communities, 
W89-09629 sc 


SOCIETE ANONYME DE GESTION DES 
EAUX DE PARIS (FRANCE). 
Improvement of Slow Sand Filtration, 
W89-09565 5F 


SOIL AND IRRIGATION RESEARCH INST., 
PRETORIA (SOUTH AFRICA). 
Effect of Sodium-Magnesium and Sodium-Calci- 
um Systems on Soil Hydraulic Conductivity and 
Infiltration, 
W89-09601 2G 


SOIL CONSERVATION SERVICE, CASPER, 
wy. 


Ground-Water Contamination and Land Man- 
agement in the Karst Area of Northeastern 
Iowa, 

W89-10188 5G 


SONOMA STATE UNIV., ROHNERT PARK, 
CA. 
Fish Evolution and the Late Pleistocene and 
Holocene History of Clear Lake, California, 
W89-10150 2H 


SOUTH AUSTRALIA DEPT. OF 
AGRICULTURE, ADELAIDE. 
Pesticide Losses in Runoff from a Horticultural 
Catchment in South Australia and Their Rel- 
evance to Stream and Reservoir Water Quality, 
W89-09572 5B 


SOUTH CAROLINA STATE DEPT. OF 
HEALTH AND ENVIRONMENTAL 
CONTROL, COLUMBIA. BUREAU OF 
WATER POLLUTION CONTROL. 
Biomonitoring as an Integral Part of the 
NPDES Permitting Process: A Case Study, 
W89-10055 5A 


SOUTH CAROLINA UNIV., COLUMBIA. 
BELLE W. BARUCH INST. FOR MARINE 
BIOLOGY AND COASTAL RESEARCH. 
Current Vanes for Measuring Tidal Currents in 
Estuaries, 
'W89-09476 7B 


Development, Management, and Analysis of a 
Long-Term Ecological Research Information 
Base: Example of Marine Macrobenthos, 

W89-10098 2L 
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SOUTH DAKOTA DEPT. OF WATER AND 
NATURAL RESOURCES, BROOKINGS. 
Ground-Water Monitoring Techniques for Non- 
Point-Source Pollution Studies, 
W89-10187 TA 


SOUTHERN ILLINOIS UNIV. AT 
EDWARDSVILLE. DEPT. OF BIOLOGICAL 
SCIENCES. 

Long-Term History of Eutrophication in Wash- 

ington Lakes, 

W89-10048 5C 


SRI INTERNATIONAL, MENLO PARK, CA. 
Statistical Analysis of Precipitation Chemistry 
Measurements over the Eastern United States: 
Part I. Seasonal and Regional Patterns and Cor- 
relations, 

W89-09302 5B 


Statistical Analysis of Precipitation Chemistry 
Measurements over the Eastern United States: 
Part II. Kriging Analysis of Regional Patterns 
and Trends, 

W89-09303 5B 


Statistical Analysis of Precipitation Chemistry 
Measurements over the Eastern United States: 
Part III. The Ionic Balance among Chemical 
Constituents, 

W89-09304 5B 


Statistical Analysis of Precipitation Chemistry 
Measurements over the Eastern United States: 
Part IV. The Influences of Meteorological Fac- 
tors, 

W89-09305 5B 


SRI INTERNATIONAL, MENLO PARK, CA. 
AQUATIC TOXICOLOGY LAB. 
Relationship Between the Toxicity and Struc- 
ture of Nitroaromatic Chemicals, 
W89-10215 5C 


SRI INTERNATIONAL, MENLO PARK, CA. 
AQUATIC TOXICOLOGY PROGRAM. 
Toxicity of a Complex Munitions Wastewater to 
Aquatic Organisms, 
W89-10218 5C 


SRI VENKATESWARA UNIV., TIRUPATI 
(INDIA). DEPT. OF ZOOLOGY. 
Residues of Organochlorine Insecticides in Two 
Lakes of Jaipur, India, 
W89-09611 5B 


ST AND E, INC., LIVERMORE, CA. 
Monitoring Ground-Water and Soil Contamina- 
tion by Remote Fiber Spectroscopy, 

W89-10182 5A 


STANFORD UNIV., CA. DEPT. OF APPLIED 
EARTH SCIENCES. 
Effective Groundwater Model Parameter 
Values: Influence of Spatial Variability of Hy- 
draulic Conductivity, Leakance, and Recharge, 
W89-093 14 2F 


STATE UNIV. OF NEW YORK AT STONY 
BROOK. MARINE SCIENCES RESEARCH 
CENTER. 
Nitrate Requirement for Acetylene Inhibition of 
Nitrous Oxide Reduction in Marine Sediments, 
W89-09501 2L 


Wastes on New York Area Beaches, 
W89-09855 5B 


STATE UNIV. OF NEW YORK COLL. AT 
OSWEGO. RESEARCH CENTER. 
In-Situ Integrated Suspended Sediment Stream 
Sampler (IS3), 
W89-09549 7B 


STATE UNIV. OF NEW YORK COLL. AT 
PLATTSBURGH. 
Sedimentary and Post-Depositional Processes 
Related to Aquifer Properties at the Bemidji 
Research Site, North-Central Minnesota, 
W89-10332 2F 


STAVEBNL GEOLOGIE, 
HYDROGEOLOGICAL DEPARTMENT, 
GORKEHO NAM 7, 113 09 PRAGUE 1, 
CZECHOSLOVAKIA. 
Impact of Nitrogen Fertilizers on Groundwater 
Quality: Some Examples from Czechoslovakia, 
W89-09878 5B 


STICHTING VOOR BODEMKARTERING, 
WAGENINGEN (NETHERLANDS). 
Critical Deposition Levels for Nitrogen and 
Sulfur on Dutch Forest Ecosystems, 
W89-09619 5C 


STIRLING UNIV. (SCOTLAND). DEPT. OF 
ENVIRONMENTAL SCIENCE. 
Size-Selective Entrainment of Bed Load in 
Gravel Bed Streams, 
W89-09886 2J 


Influence of Sand on Hydraulics and Gravel 
Transport in a Braided Gravel Bed River, 
W89-09887 2J 


STRASBOURG-1 UNIV. (FRANCE). LAB. 
D’ETUDE DES REGULATIONS 
PHYSIOLOGIQUES. 
Toxicity of Ammonia is a Function of Water 
pH: A Study in the Salamander Pleurodeles 
waltl (La Toxicite de l’Ammoniac est Fonction 
de pH de l’eau: Etude Chez la Salamandre 
Pleurodeles waltl), 
W89-09300 5C 


SUEZ CANAL UNIV., PORT SAID (EGYPT). 
Standard Stilling Basin Design for Use with 
Medium-Head Vortex Drop Shafts, 

W89-09638 8A 


SUNNYVALE, CA. 
Santa Clara Valley (Silicon Valley), California, 
Case Study, 
W89-10134 5G 


SURREY UNIV., GUILDFORD (ENGLAND). 
DEPT. OF CIVIL ENGINEERING. 
Location of Potential Ground Subsidence and 
Collapse Features in Soluble Carbonate Rock by 
Remote Sensing Techniques, 
W89-10119 7B 


SURREY UNIV., GUILDFORD (ENGLAND). 
DEPT. OF MICROBIOLOGY. 
Bacteriophage Tracer Experiments in Ground- 
water, 
W89-09508 7B 


SUSQUEHANNA RIVER BASIN 
COMMISSION, HARRISBURG, PA. 
West Branch Susquehanna River Subbasin: Low 
Flow Management Framework Plan, 
W89-10205 4A 


SVERIGES LANTBRUKSUNIVERSITET, 
UPPSALA. INST. FOER EKOLOGI OCH 
MILJOEVAARD. 
Significance of Changes in K sub c Values for 
Ca-Al Exchange and its Effects on Soil and 
Water Acidification Predictions, 
W89-09348 2K 





SYDNEY UNIV. (AUSTRALIA). DEPT. OF 
ZOOLOGY. 
Residues in Fish Exposed to Sublethal Doses of 
Endosulfan and Fish Collected from Cotton 
Growing Area, 
W89-09292 5A 


SYNERGETICS, BOULDER, CO. 
Criteria for the Selection of Remote Data Te- 
lemetry Methods for Geotechnical Applications, 
W89-10122 7B 


SYRACUSE UNIV., NY. 
Geochemical Facies and Mineral Dissolution, 
Bemidji, Minnesota, Research Site, 
W89-10335 5B 


Metal Partitioning in Aquifer Sediments, Be- 
midji, Minnesota, Research Site, 
W89-10336 5B 


Solid Phase Studies of Aquifer Sediments, Be- 
midji, Minnesota, Research Site, 
W89-10337 


Development of a Mechanistic Model of Acute 
Heavy Metal Toxicity, 
W89-10212 5C 


TAMPA UNIV., FL. DIV. OF SCIENCE. 
Acute Toxicity Bioassays Using Rotifers: I. A 
Test for Brackish and Marine Environments 
with Brachionus plicatilis, 
W89-09934 5A 


Acute Toxicity Bioassays Using Rotifers: II. A 
Freshwater Test with Brachionus rubens, 
W89-09935 5A 


TASMANIA UNIV., HOBART (AUSTRALIA). 
DEPT. OF BOTANY. 
Leaf Litter in Two Southern Tasmanian Creeks 
and its Relevance to Palaeobotany, 
W89-09519 2H 


TASMANIA UNIV., HOBART (AUSTRALIA). 
ENVIRONMENTAL STUDIES. 
Acidity of Atmospheric Deposition in the 
Lower Tamar Valley, Tasmania, 
W89-09916 5B 


TAUW INFRA CONSULT B.V., DEVENTER 
(NETHERLANDS) 


Biological Removal of Polycyclic Aromatic Hy- 
drocarbons, Benzene, Toluene, Ethylbenzene, 
Xylene and Phenolic Compounds from Heavily 
Contaminated Ground Water and Soil, 

W89-09575 5D 


TECHNION - ISRAEL INST. OF TECH., 
HAIFA, FACULTY OF MEDICINE. 
Outbreak of Typhoid Fever Due to Contamina- 
tion of the Municipal Water Supply in Northern 
Israel, 
W89-09511 5C 


TECHNISCHE UNIV. BERLIN (GERMANY, 
F.R.). INST. FUER OEKOLOGIE. 
Sulfur and Nutrient Analysis in Sediments and 
Sediment Interstitial Water, 
W89-09273 7B 


TECHNISCHE UNIV. BRAUNSCHWEIG 
(GERMANY, F.R.). BOTANISCHES INST. 
Metals from Sediments, 
W89-09834 2K 


TECHNISCHE UNIV., DRESDEN (GERMAN 
D.R.). SEKTION WASSERWESEN. 
Significance of the Internal Nutrient Load to 
Hypertrophic Shallow Waters, 
W89-09525 2H 
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TOKYO UNIV. OF AGRICULTURE AND TECHNOLOGY (JAPAN). FACULTY OF 


TECHNISCHE UNIV. HAMBURG-HARBURG 
(GERMANY, F.R.). ARBEITSBEREICH 
GEWAESSERREINIGUNGSTECHNIK. 
Biological Regeneration of Activated Carbon 
Loaded with 3-Chlorobenzoate (Biologische Re- 
generation einer mit 3-Chlorbenzoat beladenen 
Aktivkohle), 
W89-09540 5F 


TECHNOS, INC., MIAMI, FL. 
In Situ, Time-Series Measurements for Long- 
Term Ground-Water Monitoring, 
W89-10158 7B 


TEL-AVIV UNIV. (ISRAEL), FACULTY OF 
ENGINEERING. 
Comparison of Travel Time and Concentration 
Approaches to Modeling Transport by Ground- 
water, 
W89-09880 5B 


Stochastic Analysis of Boundaries Effects on 
Head Spatial Variability in Heterogeneous 
Aquifers: 2. Impervious Boundary, 

W89-09894 2F 


TEL-AVIV UNIV. (ISRAEL). INST. FOR 

NATURE PRESERVATION RESEARCH. 
Protocol for the Identification of Toxic Frac- 
tions in Industrial Wastewater Effluents, 
W89-10058 5A 


TENNESSEE UNIV., KNOXVILLE. DEPT. OF 
ZOOLOGY AND ENTOMOLOGY. 
Effect of Thermal Additions on the Density and 
Distribution of Thermophilic Amoebae and 
Pathogenic Naegleria fowleri in a Newly Cre- 
ated Cooling Lake, 
W89-09423 5C 


TENNESSEE VALLEY AUTHORITY, 
KNOXVILLE. 
Availability and Access to Ground-Water-Relat- 
ed Information and Data, 
W89-10156 10A 
TEXAS A AND M UNIV., COLLEGE 
STATION. CENTER FOR TRACE 
CHARACTERIZATION. 
Mutagenic Potential of Runoff Water from Soils 
Amended with Three Hazardous Industrial 


Wastes, 
W89-10011 5C 


TEXAS A AND M UNIV., COLLEGE 
STATION. WATER RESOURCES INST. 
Fiscal Year 1987 Program Report (Texas Water 
Resources Institute), 
W89-10444 9D 


TEXAS AGRICULTURAL EXPERIMENT 
STATION, COLLEGE STATION. 
Stability and Mobility of Mutagenic Activity 
from Wastewater and Sludge in Agricultural 


Soils, 
W89-10312 5c 


TEXAS TECH UNIV., LUBBOCK. DEPT. OF 
CIVIL ENGINEERING. 
Translation of Laboratory Results to Field Con- 
ditions: The Role of Aquatic Chemistry in As- 
sessing Toxicity, 
W89-10230 5C 


TEXAS UNIV. AT ARLINGTON. DEPT. OF 
BIOLOGY. 
Bacterial Abundance, Biomass, and Secondary 
Production Along a Forest-to-Ocean Landscape 
Gradient, 
W89-09357 2L 


TEXAS UNIV. AT AUSTIN. DEPT. OF 
CHEMISTRY. 
Evaluation of the Metal Uptake of Several 
Algae Strains in a Multicomponent Matrix Uti- 
lizing Inductively Coupled Plasma Emission 
Spectrometry, 
W89-09359 5D 


TEXAS UNIV. AT AUSTIN. DEPT. OF CIVIL 
ENGINEERING. 
Biodegradation and Adsorption of a Bisolute 
Mixture in GAC Columns, 
W89-09654 5D 


THESSALONIKI UNIV., SALONIKA 
(GREECE). ENVIRONMENTAL POLLUTION 
CONTROL LAB. 
Lead Recovery from Aqueous Solution and 
Wastewater by Cementation Utilizing an Iron 
Rotating Disc, 
W89-10193 5D 


THIAGARAJAR COLL., MADURAI (INDIA). 
ZOOLOGICAL RESEARCH LAB. 
Toxic and Sublethal Effects of Endosulfan and 
Carbaryl on Growth and Egg Production of 
Moina micrura Kurz (Cladocera: Moinidae), 
W89-09289 5C 


TOKYO METROPOLITAN UNIV. (JAPAN). 
DEPT. OF BIOLOGY. 
Distribution and Relative Abundance of Bloom 
Forming Microcystis Species in Several Eutro- 
phic Waters (in Japanese), 
W89-09780 2H 


Removal and Excretion of Dissolved Organic 
Matter by Periphyton Community Grown in 
Eutrophic River Water, 

W89-09796 2H 


Analysis of the Composition of Heavy Metal 
Pollution in Japanese River Sediments by Princi- 
pal Component Analysis, 

W89-09797 SA 


Difference in Bacterial Floras among Different 
Size Fractions of Suspended Particles in a Hy- 
pertrophic Pond, 

W89-09802 2H 


TOKYO METROPOLITAN UNIV. (JAPAN). 
DEPT. OF CHEMISTRY. 
Early Diagenesis of Organic Matter in Water of 
Lake Haruna. II, Carbohydrates and Amino 
Acids in Suspended Particle, Sinking Particle 
and Sediment (in Japanese), 
W89-09788 2H 


Early Diagenesis of Organic Matter in Water of 
Lake Haruna (I): Flux of Organic Matter to the 
Bottom by Determination of Carbon and Nitro- 
gen of Sediment Trap Sample, Particulates and 
Sediments (in Japanese), 

W89-09807 2H 


TOKYO UNIV. (JAPAN). DEPT. OF CIVIL 
ENGINEERING. 


Sediment Entrainment in Channel with Rippled 
Bed, 
W89-09642 2 


TOKYO UNIV. (JAPAN). DEPT. OF URBAN 
ENGINEERING. 
Mutagenicity of Drinking Water and the Rela- 
tion to Total Organic Halogen, 
'W89-09995 5C 


TOKYO UNIV. OF AGRICULTURE AND 

TECHNOLOGY (JAPAN). FACULTY OF 

AGRICULTURE. 
Ecology of a Beech Forest on Mt. Sanpoiwa- 
dake, Hakusan National Park, Japan: II. The 
Correlation of the Subassociation Within the 
Lindero ib Fag crenatae Asso- 
ciation and Environmental Parameters, 
W89-09682 2G 
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TOKYO UNIV. OF AGRICULTURE AND TECHNOLOGY (JAPAN). FACULTY OF 


Behaviour of Nitrogen Compounds in Surface 
Runoff Water at Small Watershed of Tama Hill 
(in Japanese), 

W89-09776 2E 


Changes in Nitrate Concentration in Spring 
Water at Nogawa Basin during 1976-1983, 
W89-09786 


TOLEDO UNIV., OH. DEPT. OF GEOLOGY. 
Integrating Geophysical and Hydrogeological 
Data: An Efficient Approach to Remedial Inves- 
tigations of Contaminated Groundwater, 
W89-10157 7C 


TORONTO UNIV. (ONTARIO). DEPT. OF 
BOTANY. 
Chemical Changes in Simulated Raindrops Fol- 
lowing Contact with Leaves of Four Boreal 
Forest Species, 
W89-09375 5B 


TORONTO UNIV. (ONTARIO). DEPT. OF 
MICROBIOLOGY. 
Effects of Metals from Mine Tailings on the 
Microflora of a Marsh Treatment System, 
W89-10080 5C 


Effect of Cadmium on Lake Water Bacteria as 
Determined by the Luciferase Assay of Adeno- 
sine Triphosphate, 

W89-10236 5C 


TORONTO UNIV. (ONTARIO). FACULTY OF 
FORESTRY. 
Determination of Persistence, Movement, and 
Degradation of Hexazinone in Selected Canadi- 
an Boreal Forest Soils, 
W89-09687 5B 


TORONTO UNIV. (ONTARIO). INST. FOR 
ENVIRONMENTAL STUDIES. 
Community Participation: Neither Panacea nor 
Myth, 
W89-10111 5F 


TOULOUSE-3 UNIV. (FRANCE). LAB. 
D’HYDROBIOLOGIE. 
Impact of Emptying on the Development of 
Zooplankton Populations in a Pyrenean Reser- 
voir (Impact de la Vidange sur le Developpe- 
ment des Populations Zooplanctioniques dans 
une Retenue des Pyrenees), 
W89-09667 2H 


TRENT UNIV., PETERBOROUGH 
(ONTARIO). DEPT. OF GEOGRAPHY. 
Soil Moisture and Groundwater Responses to 
Snowmelt on a Drumlin Sideslope, 
W89-09485 2F 


TRENT UNIV., PETERBOROUGH 

(ONTARIO). ENVIRONMENTAL AND 

RESOURCE STUDIES PROGRAM. 
Experimental Induction of Liver Tumours in 
Rainbow Trout (Salmo gairdneri) by Contami- 
nated Sediment from Hamilton Harbour, Ontar- 


io, 
W89-09366 SC 


Microinjection of Rainbow Trout at the Sac-Fry 
Stage: a Modified Trout Carcinogenesis Assay, 
W89-09930  & 


TROMSOE UNIV. (NORWAY). INST. FOR 
BIOLOGI OG GEOLOGI. 
Helgeland--an El Dorado for Aquatic Plants 
(Helgeland--et Eldorado for Vassplanter), 
W89-09773 


TRONDHEIM UNIV. (NORWAY). DEPT. OF 
ZOOLOGY. 
Effects of Ingested Crude and Dispersed Crude 
Oil on Thermoregulation in Ducks (Anas platyr- 
hynchos), 
W89-09361 5C 


TSITSIKAMMA COASTAL NATIONAL PARK, 

P.O. STORMS RIVER 6308, SOUTH AFRICA. 
Distribution and Variations in Seasonal Biomass 
of Eelgrass Zostera capensis in the Kromme 
Estuary, St. Francis Bay, South Africa, 
W89-09598 2L 


TSUKUBA UNIV. (JAPAN). INST. OF 
BIOLOGICAL SCIENCES. 
Population Dynamics of Daphnia rosea in a 
Small Eutrophic Pond, 
W89-09684 2H 


TURIN UNIV. (ITALY). INST. OF HYGIENE. 
Legionella Pneumophila in a Hospital in Torino, 
Italy: A Retrospective One-Year Study, 
W89-09380 5A 


ULSTER UNIV., COLERAINE (NORTHERN 
IRELAND). DEPT. OF ENVIRONMENTAL 
STUDIES. 

Man’s Response to Change in the Coastal Zone 

of Ireland, 

W89-09707 4c 


UMEA UNIV. (SWEDEN). DEPT. OF 
ECOLOGICAL BOTANY. 
Patterns of Plant Species Richness Along River- 
banks, 
W89-09346 21 


UNIVERSIDAD NACIONAL AUTONOMA DE 
MEXICO, MEXICO CITY. CENTRO DE 
CIENCIAS DE LA ATMOSFERA. 

Temperature, Precipitation Variations and Local 

Effects Aguascalientes 1921-1985, 

W89-09938 2B 


UNIVERSIDAD NACIONAL DE LA PLATA 
(ARGENTINA). INST. DE LIMNOLOGIA. 
Vertical Transport Processes in Unconfined 
Aquifers, 
W89-09881 5B 


Soluble Humic Substances from the Affluents of 
Chascomus Pond (Argentina), 
W89-09981 2H 


UNIVERSIDAD NACIONAL MAYOR DE SAN 
MARCOS DE LIMA (PERU). 
Potable Water Safety Assessed by Coliphage 
and Bacterial Tests, 
W89-09835 5F 


UNIVERSIDAD POLITECNICA DE 
CATALUNA, BARCELONA (SPAIN). 
ESCUELA TECNICA SUPERIOR DE 
INGENIEROS DE CAMINOS, CANALES Y 
PUERTOS. 
Estimation of Spatial Covariance Structures by 
Adjoint State Maximum Likelihood Cross Vali- 
dation: I. Theory, 
W89-09309 7C 


Estimation of Spatial Covariance Structures by 
Adjoint State Maximum Likelihood Cross Vali- 
dation: II. Synthetic Experiments, 

W89-09310 7C 


Estimation of Spatial Covariances Structures by 
Adjoint State Maximum Likelihood Cross Vali- 
dation: III. Application to Hydrochemical and 
Isotopic Data, 

W89-09311 2F 


UNIVERSITA DEGLI STUDI ’LA SAPIENZA’, 
ROME (ITALY). DIPT. DI BIOLOGIA 
ANIMALE E DELL ’UOMO. 
Trophic Level Assessment of Profundal Sedi- 
ments of the Artificial Lake Campotosto (Cen- 
tral Italy), Using Midge Larval Community 
(Diptera: Chironomidae), 
W89-10033 2H 


UNIVERSITA DI REGGIO CALABRIA, 
COSENZA (ITALY). FACOLTA DI 
INGEGNERIA. 
Semiautomatic Mesh Generation Algorithm for 
Three-Dimensional Groundwater Tetrahedral 
Finite Element Models, 
W89-09330 2F 


UNIVERSITE CATHOLIQUE DE LOUVAIN, 
LOUVAIN-LA-NEUVE (BELGIUM). LAB. OF 
PHYTOPATHOLOGY. 
Influence of Field Histories of Continuous Soil 
Insecticide Treatments on the Rate of Soil Bio- 
degradation of Carbofuran in Cauliflower, Brus- 
sels Sprouts, Chinese Cabbage and Sugar Beet 
Crops, 
W89-09714 5B 


UNIVERSITE DE BRETAGNE- 
OCCIDENTALE, BREST (FRANCE). 
Man’s Response to Coastal Changes in France, 
W89-09706 4C 


UNIVERSITY COLL. OF NORTH WALES, 
MENAI BRIDGE. MARINE SCIENCE LABS. 
Effect of Copper, Zinc, and Cadmium on the 
Pumping Rate of Mytilus edulis L., 
W89-09923 5C 


UNIVERSITY OF NEW ENGLAND, 
ARMIDALE (AUSTRALIA). DEPT. OF 
BOTANY. 
Optical Properties, Nutrients and Phytoplankton 
of Freshwater Coastal Dune Lakes in South-east 
Queensland, 
W89-09986 2H 


UNIVERSITY OF SCIENCE, PENANG 
(MALAYSIA). SCHOOL OF BIOLOGICAL 
SCIENCES. 

Enzymatic and Cellular Level Effects of Cadmi- 

um, 

W89-09718 sc 


UNIVERSITY OF SOUTH FLORIDA, TAMPA. 
DEPT. OF PHYSICS. 
Sampling Interaquifer Connector Wells for Po- 
lonium-210: Implications for Gross-Alpha Anal- 


ysis, 
W89-10176 5A 


UNIVERSITY OF THE WEST INDIES, ST. 
AUGUSTINE (TRINIDAD AND TOBAGO). 
DEPT. OF CHEMISTRY. 
Effects of Dredging and Reclamation on Metals 
Levels in Water and Sediments from an Estua- 
rine Environment off Trinidad, West Indies, 
W89-09283 5C 


UNIVERSITY OF THE WITWATERSRAND, 
JOHANNESBURG (SOUTH AFRICA). WATER 
SYSTEMS RESEARCH PROGRAMME. 
Simulation of River Flow, 
W89-09605 2E 


UNIVERSITY OF WALES INST. OF SCIENCE 
AND TECHNOLOGY, CARDIFF. DEPT. OF 
APPLIED BIOLOGY. 
Chemical and Biological Effects of Acid, Alumi- 
num and Lime Additions to a Welsh Hill-stream, 
W839-09286 5C 


Increased Sensitivity to Cadmium of the Fresh- 
water Amphipod Gammarus pulex (L.) During 
the Reproductive Period, 

W89-09920 5C 


UNIVERSITY OF WYOMING RESEARCH 
CORP., LARAMIE. WESTERN RESEARCH 
INST. 

Evaluation of Trace Element Release Associated 

with Acid Mine Drainage, 

W89-09550 5B 





UPPSALA UNIV. (SWEDEN). DEPT. OF 
PHYSICS. 
Summary on the Lead-210 Cycle in Nature and 
Related Applications in Scandinavia, 
W89-09556 2K 


UTAH UNIV., SALT LAKE CITY. DEPT. OF 
METEOROLOGY. 
Optical Scattering and Microphysical Properties 
of Subvisual Cirrus Clouds, and Climatic Impli- 
cations, 
W89-10036 2B 


UTAH WATER RESEARCH LAB., LOGAN. 
Clostridium perfringens as a Point Source Indi- 
cator in Non-Point Polluted Streams, 
W89-09828 5A 


UTRECHT RIJKSUNIVERSITEIT 
(NETHERLANDS). DEPT. OF VETERINARY 
PHARMACOLOGY, PHARMACY AND 
TOXICOLOGY. 
Quantitative Structure-Activity Relationship for 
the Acute Toxicity of Some Epoxy Compounds 
to the Guppy, 
W89-09921 5C 


VANDKVALITETSINSTITUTET, 
HOERSHOLM (DENMARK). 
Characterization of the Biodegradability of 
Complex Wastes, 
W89-09956 5B 


VENICE UNIV. (ITALY). FACOLTA DI 
CHIMICA INDUSTRIALE. 
Multivariate Analysis of Heavy Metal Concen- 
tration in Sediments of the Lagoon of Venice, 
W89-09915 5B 


VERMONT DEPT. OF HEALTH, 

BURLINGTON. EPIDEMIOLOGY DIV. 
Epidemiologic Surveillance for Endemic Giar- 
dia lamblia Infection in Vermont: The Roles of 
Waterborne and Person-to-Person Transmission, 
W89-09683 5F 


VICTORIA UNIV. OF MANCHESTER 
(ENGLAND). DEPT. OF MECHANICAL 
ENGINEERING. 
Application of the Lanczos Algorithm to the 
Solution of the Groundwater Flow Equation, 
W89-09326 2F 


VIENNA UNIV. (AUSTRIA). INST. FOR 
EXPERIMENTAL PHYSICS. 
Liquid Water Content of a Radiation Fog Meas- 
ured by an FSSP 100 Optical Probe and a Fog 
Impactor, 
W89-09912 2B 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. CENTER FOR 
ENVIRONMENTAL AND HAZARDOUS 
MATERIAL STUDIES. 

Parameter Estimation for Coupled Unsaturated 

Flow and Transport, 

W89-09312 5B 


Integrated Resource Management: The Chal- 
lenge of the Next Ten Years, 
W89-10085 5G 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. CENTER FOR 
ENVIRONMENTAL STUDIES. 

What Constitutes Field Validation of Predictions 

Based on Laboratory Evidence, 

W89-10069 5C 


VIRGINIA POLYTECHNIC INST. AND STATE 

UNIV., BLACKSBURG. DEPT. OF BIOLOGY. 
Case for Simultaneous Toxicity Testing at Dif- 
ferent Levels of Biological Organization, 
W89-10216 7B 


WATER RESEARCH CENTRE, MARLOW (ENGLAND). 


Correlation Between the Autotrophic Index and 
Protozoan Colonization Rates as Indicators of 
Pollution Stress, 

W89-10223 5c 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. DEPT. OF CIVIL 
ENGINEERING. 

Chemical Conditioning and the Resistance of 

Sludges to Shear, 

W89-09455 5D 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. DEPT. OF 
GEOGRAPHY. 
Men, Water, and Mudflats in Coastal Guyana, 
W89-09709 4C 


VIRGINIA UNIV., CHARLOTTESVILLE. 
DEPT. OF ENVIRONMENTAL SCIENCES. 
Standard Error Calculations for Non-Seasalt 
Constituents in Marine Precipitation, 
'W89-09613 2K 


Salt Marsh Hydrology: Implications for Biogeo- 
chemical Fluxes to the Atmosphere and Estu- 


aries, 
W89-10027 2L 


VRIJE UNIV., BRUSSELS (BELGIUM). 
CENTER FOR STATISTICS AND 
OPERATIONS RESEARCH. 

Non-Gaussian Multicomponent Model for River 


Flow, 

W89-09313 2E 
VSESOYUZNYI NAUCHNO- 
ISSLEDOVATEL’SKII INST. 
GIDROTEKHNIKI I MELIORATSII, 


KHARKOV (USSR). 
Social and Economic Aspects of Water Quality 


Management, 
W89-10264 5G 


Mathematical Modeling of Runoff of Substances 
from Agricultural Watersheds into Bodies of 


Water, 
W89-10266 5B 


VYSOKA SKOLA ZEMEDELSKA, BRNO 
(CZECHOSLOVAKIA). KATEDRA 
RYBARSTVI A OCHRANY BIOSFERY. 
Results of Chemical Analyses of Waters in the 
Jevisovka and Frysavka Rivers (Vysledky Sle- 
dovani Chemickeho Slozeni Vody V Rece Jevi- 
sovce a Frysavce), 
W89-09764 5A 


Useability of Organic Dyestuffs for Control of 
pH Values of Pond Water (Overeni Pouzitel- 
nosti Organickych Barviv K Rizeni pH Ryb- 
nicni Vody), 

W89-09765 8I 


WARSAW UNIV. (POLAND). DEPT. OF 
CHEMISTR 


Y. 
Trace Analysis of Iron in Environmental Water 
and Snow Samples from Poland, 
W89-10001 5A 


WARSAW UNIV. (POLAND). INST. OF 
HYDROGEOLOGY AND ENGINEERING 
GEOLOGY. 
Regional Hydrochemical Anomalies in the 
Western Part of the Mazowsze Basin, 
W89-09674 2K 


Model-like Groundwater Circulation System in 
the Mazowsze Basin, 
W89-09675 7C 


WARSAW UNIV. (POLAND). INST. OF 
MICROBIOLOGY. 
Photosynthetic Production and Ex 
Degradation of Organic Matter in the ohotie 
Zone of a Eutrophic Lake, 
W89-09533 2H 


WASHINGTON UNIV., SEATTLE. COLL. OF 
OCEAN AND FISHERY SCIENCES. 
Ontogeny of Coho Salmon (Oncorhynchus ki- 
sutch) Behavior Following Emryonic Exposure 
to Benzo(a)pyrene, 
W89-09929 5C 


Demonstration of the Ecological Effects of 
Streptomycin and Malathion on Synthetic 
Aquatic Microcosms, 

W89-10210 5C 


Differential Sensitivity of New Versus Mature 
Sy sms to Streptomycin Sulfate 

Treatment, 

W89-10222 5C 





WASHINGTON UNIV., SEATTLE. DEPT. OF 
ATMOSPHERIC SCIENCES. 
Comparisons of Sulfate and Nitrate Production 
in Clouds on the Mid-Atlantic and Pacific 
Northwest Coasts of the United States, 
W89-09906 5B 


WASHINGTON UNIV., SEATTLE. DEPT. OF 
CHEMISTRY. 
Numerical Modeling of Tide and Current in 
Central Puget Sound: Comparison of a Three- 
Dimensional and a Depth-Averaged Model, 
W89-09896 2L 


WASHINGTON UNIV., SEATTLE. DEPT. OF 
GEOLOGICAL SCIENCES. 
Effects of hy and Vegetation 
Cover Density on Infiltration and Runoff, 
W89-10485 pA | 


WASHINGTON UNIV., SEATTLE. DEPT. OF 
MICROBIOLOGY. 
Gas Vacuolate Bacteria from the Sea Ice of 
a : 
W89-09972 2L 


WASHINGTON UNIV., SEATTLE. FISHERIES 
RESEARCH INST. 
Toxicity of the Herbicide Endothall to Juvenile 
Chinook Salmon (Oncorhynchus tshawytscha), 
ws9-10244 5C 


WASHINGTON UNIV., SEATTLE. SCHOOL 
OF FISHERIES. 
Interlaboratory Testing of a Standardized 
Aquatic Microcosm, 
W89-10071 5C 


WATER AND ENERGY COMMISSION, 
KATHMANDU (NEPAL). 
Nepal’s Hydro Schemes: Progress and Plans, 
W89-09697 8A 


WATER AND ENVIRONMENT DISTRICT OF 
CENTRAL FINLAND, JYVASKYLA 
(FINLAND). 
Mussel Incubation Method for Monitoring Or- 
ganochlorine Pollutants in Watercourses. Four- 
Year Application in Finland, 
W89-09950 5A 


WATER AUTHORITY OF WESTERN 
AUSTRALIA, PERTH. SURFACE WATER 
BRANCH. 
Analysis of Streamflow Generation Following 
Deforestation in Southwest Western Australia, 
W89-09488 4c 


WATER RESEARCH CENTRE, MARLOW 
(ENGLAND). 
Evaluation of Dialysis as a Size-based Separation 
Method for the Study of Trace Metal Speciation 
in Natural Waters, 
W89-09577 SA 
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WATER RESEARCH CENTRE, MEDMENHAM (ENGLAND). MEDMENHAM LAB. 


WATER RESEARCH 

MEDMENHAM (ENGLAND). MEDMENHAM 
LAB. 

Chemical Analysis of Water: General Principles 
and Techniques, 

W89-10207 7B 


WATERLOO UNIV. (ONTARIO). DEPT. OF 
BIOLOGY. 
Impact of Temperature on the Acute Toxicity of 
Arsenate and Arsenite to Rainbow Trout (Salmo 
gairdneri), 
W89-09416 5C 


WATERLOO UNIV. (ONTARIO). DEPT. OF 
COMPUTER SCIENCE. 
Simulation of Nonaqueous Phase Groundwater 
Contamination, 
W89-09663 5B 


WEST VIRGINIA UNIV., MORGANTOWN. 
WATER RESEARCH INST. 
Fiscal Year 1987 Program Report (West Virgin- 
ia Water Research Institute), 
W89-10448 9D 


WESTAT, INC., ROCKVILLE, MD. 
RESEARCH DIV. 
Evaluation of Bioassays for Designing Sediment 
Cleanup Strategies at a Wood Treatment Site, 
W89-10014 5A 


WESTBAY INSTRUMENTS LTD., NORTH 
VANCOUVER (BRITISH COLUMBIA). 
Design Considerations and the Quality of Data 
from Multiple-Level Groundwater Monitoring 
Wells, 
W89-10169 TA 


WESTON (ROY F.), INC., WEST CHESTER, 
PA. 
Installation Restoration Program Phase II-Con- 
firmation/Quantification, Stage 1. Volume 1: 
Selfridge Air National Guard Base, Macomb 
County, Michigan. 
W89-10373 5B 


Installation Restoration Program Phase II-Con- 
firmation/Quantification, Stage 1. Final Report 
for Burlington Air National Guard Base, Bur- 
lington, Vermont. 

W89-10399 5B 


WILLIAM AND MARY COLL., GLOUCESTER 

POINT, VA. INST. OF MARINE SCIENCE, 
Liquid Chromatography Applications to Deter- 
mination of Sorption on Aquifer Materials, 
W89-09992 2F 


WILLIAMSON AND SCHMID, IRVINE, CA. 
Checking Flood Frequency Curves Using Rain- 
fall Data, 

W89-09451 7C 


WINDSOR UNIV. (ONTARIO). DEPT. OF 
CIVIL ENGINEERING. 
Decay of Chlorine in Diluted Municipal Ef- 
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W89-10249 
W89-10250 
W89-10251 
W89-10252 
W89-10253 
W89-10254 
W89-10255 
W89-10256 
W89-10257 
W89-10258 
W89-10259 
W89-10260 
W89-10261 
W89-10262 
W89-10263 
W89-10264 
W89-10265 
W89-10266 
W89-10267 
W89-10268 
W89-10269 
W89-10270 
W89-10271 
W89-10272 
W89-10273 
W89-10274 
W89-10275 
W89-10276 
W89-10277 
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ACCESSION NUMBER INDEX 
W89-10278 


W89-10278 W89-10342 W89-10406 W89-10470 
W89-10279 W89-10343 W89-10407 W89-10471 
W89-10280 W89-10344 W89-10408 W89-10472 
W89-10281 W89-10345 W89-10409 W89-10473 
W89-10282 W89-10346 W89-10410 W39-10474 
W89-10283 W89-10347 W89-10411 W89-10475 
W89-10284 W89-10348 W89-10412 W89-10476 
W89-10285 W89-10349 W89-10413 W39-10477 
W89-10286 W89-10350 W89-10414 W39-10478 
W89-10287 W89-10351 W89-10415 W39-10479 
W89-10288 W89-10352 W89-10416 ws9-10480 
W89-10289 W89-10353 W89-10417 Ws9-10481 
W89-10290 W89-10354 W89-10418 ws9-10482 
W89-10291 W89-10355 W89-10419 we9.10483 
W89-10292 W89-10356 W89-10420 wao-10484 
W89-10293 W89-10357 W89-10421 beset 
W89-10294 W89-10358 W89-10422 pasa 
W89-10295 W89-10359 W89-10423 wmaiee 
W389-10296 W89-10360 W89-10424 besser 
W89-10297 W89-10361 W89-10425 ‘ 

W89-10298 W89-10362 W89-10426 W89-10489 
W89-10299 W89-10363 W89-10427 W89-10490 
W89-10300 W89-10364 W89-10428 W89-10491 
W89-10301 W89-10365 W89-10429 W89-10492 
W89-10302 W89-10366 W89-10430 W89-10493 
W89-10303 W89-10367 W89-10431 W89-10494 
W89-10304 W89-10368 W89-10432 W89-10495 
W89-10305 W89-10369 W89-10433 W89-10496 
W89-10306 W89-10370 W89-10434 W89-10497 
W89-10307 W89-10371 W89-10435 W89-10498 
W89-10308 W89-10372 W89-10436 W89-10499 
W89-10309 W89-10373 W89-10437 W89-10500 
W89-10310 W89-10374 W89-10438 W89-10501 
W89-10311 W89-10375 W89-10439 W89-10502 
W89-10312 W89-10376 W89-10440 Wws9-10503 
W89-10313 W89-10377 W89-10441 W89-10504 
W89-10314 W89-10378 W89-10442 W39-10505 
W89-10315 W89-10379 W89-10443 W89-10506 
W89-10316 W89-10380 W89-10444 W89-10507 
W89-10317 W89-10381 W89-10445 W39-10508 
W89-10318 W89-10382 W89-10446 w9.10509 
W89-10319 W89-10383 W89-10447 wos.i0810 
W89-10320 W89-10384 W89-10448 weo.iesi! 
W89-10321 W89-10385 W89-10449 bp 
W89-10322 W89-10386 W89-10450 eenanees 
W89-10323 W89-10387 W89-10451 beth 
W89-10324 W89-10388 W89-10452 5 

W89-10325 W89-10389 W89-10453 W89-10515 
W89-10326 W89-10390 W89-10454 W89-10516 
W89-10327 W89-10391 W89-10455 W89-10517 
W89-10328 W89-10392 W89-10456 W89-10518 
W89-10329 W89-10393 W89-10457 W89-10519 
W89-10330 W89-10394 W89-10458 W89-10520 
W89-10331 W89-10395 W89-10459 W89-10521 
W89-10332 W89-10396 W89-10460 W89-10522 
W89-10333 W89-10397 W89-10461 W89-10523 
W89-10334 W89-10398 W89-10462 W89-10524 
W89-10335 W89-10399 W89-10463 W89-10525 
W89-10336 W89-10400 W89-10464 W89-10526 
W89-10337 W89-10401 W89-10465 W89-10527 
W89-10338 W89-10402 W89-10466 W89-10528 
W89-10339 W89-10403 W89-10467 W89-10529 
W89-10340 W89-10404 W89-10468 W89-10530 
W89-10341 W89-10405 W89-10469 W89-10531 
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Subject Fields 
1989 Price Schedules for the United States, Canada, 
and Mexico 


NATURE OF WATER These prices are for customers in the United States, Canada, and 


Mexico; other customers, write for price list PR-360-4. 


Microfiche & Paper Copy Computer Products 
Reports 


WATE R CYCLE Standard Prices Exception Prices _Diskettes Magnetic Tapes 


AOD cece $6.95 OV nere$9.00 DOD arsnsne TOT acess $150 

R02 vice 10.95 E02 aunen 11.50 002 TOR vercssnee 210 

TATION A0B cic 13.95 E03 vvee'3.00 DOB TO8 onan 325 

WATER SUPPLY AUGMEN AO4A0S 1595 E08 .1550 DO cacnnine TOG one 425 

AND CONSERVATION A06-A09 21.95 E05 cane 9750 DOS vicincine if ee 

ANO-A3 2895 E06 cece 2050 DOB cossnsus TOB cneeasu 625 

AV4AI7 36.95 E07 ce 23.00 DOT annesne TO? vovcsneu 725 

AIG-A21 ..4295 E08 ........25.50 008 TOB oossnsene 825 

WATER QUANTITY MANAGEMENT A22-A25..4995 E09.........28.00 09 T09 enn 925 

AND CONTROL Ag9 © B10 sense 31.00 DIO cacnsrace THO vcs 1,025 

2 ee ae ee THY cescae 1,125 

E12 inns 3650 DIZ seresene TH2 vocsese 1,225 

E13 nee 3900  DI9 cecesse T13 coca 3 

WATER QUALITY MANAGEMENT << om be "1 pe 

AND PROTECTION Published EIS ae a Li ee 

nd E16 sineS050 DIG cecesace TH cose nne 1,625 

Special E17. 8050 OI cence TIT csnun 1,725 

pd E18 ou 59.00 D18 T1B ce 1,825 

£10. 6550) O19 an T19 1,925 

WATER RESOURCES PLANNING NO ne $55.00 E20 ieee 7600 D9 crrrecerssmn® — T9Q recesses” 
NO2 nu 55.00 E99 os 
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LOLZZ WA ‘pleyBuuuds 


00E$ ‘OSM BEAL, 104 Ayeudg 


* Contact NTIS for price 


RESOU RCES DATA Prices effective January 1, 1989 











ENGINEERING WORKS 


MANPOWER, GRANTS, AND 
FACILITIES 


SCIENTIFIC AND TECHNICAL 
INFORMATION 


tm 
eH 22) 
te 
£ wi 
fos Hw 
_ to] 
Cc Bo 
a nw 
© 


Y3AO1d WS ALINNLYOddO 1VND3 NV 


2087 


tLLvo00 £00 


INDEXES 


SUBJECT INDEX 


AUTHOR INDEX 
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ORGANIZATIONAL INDEX 
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ACCESSSION NUMBER INDEX 
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